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NOTE. 



Id working oat the examples giTeo in this hook the foUomng articles 
are required, viz. : one pair of 18-in. parallel mlers, one pair of dividers or 
compasses, another pair with a socket for a pencil in one leg (those made of 
nickel with steel points are the best), one H or HH pencil, and a piece of india- 
mhber. 



In unfolding the chart in this pocket notice the creasee, so that you may 
be able to fold it up again as it was folded at first. Should you not wish to 
fold it again you can mount it as follows (but you cannot fold it after it has 
been mounted ; then, however, you can roll it) : — 

Stretch a piece of brown hoUand, or similar material, about an inch larger 
all round than the chart, by tacking it down upon as even a wooden surface as yoa 
can find. A deal table will answer the purpose, and the tacks should not be 
more than 4 inches apart. Prepare half a cupful of stiff but smooth flour 
paste, thoroughly wet the hoUand with water, then cover it all over with paste. 
Now damp the back of the chart and lay it on the hoUand as evenly as 
possible. With a sponge or pad of soft rag or tow press down the chart, 
commencing from the middle and working towards the aides. Take care not 
to stretch the chart unevenly, as you are liable to do by pressing too hard. 
Leave it in a dry place for twenty-four hours, then take out the tacks, cut off 
the holland, leaving an edge of half inch all round ; rub a little paste on this 
edge and turn it down on the margin of the chart. Give time to dry, and 
your chart will be strongly mounted. 
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The following pages have been written to help the unlearned in making use of 
charts for Coastal navigation. 

The gist of their contents was first delivered as a lecture to fishermen at 
our Church Institute in this Bay. I wished to assist these men in their 
hazardous sea work, but I could not find any book simple enough to answer my 
purpose, and was forced to prepare my own notes. These notes are now 
published, after careful revision, in the hope that they may do something to 
remedy the want I then experienced. This forms my excuse for touching upon 
ground which I should have thought was already more than fully occupied* 

My thanks are due to the Eev. J. F. Phelps, Head Master of the Church of 
England Academy, St. Johi]r's, N.F., who has had much experience and success 
in elementary teaching, for the examination of these notes. 

Corrections of mistakes or suggestions for the improvement of this book 
will be gratefully received by the publishers or myself, in case a second edition 
should be at any time required. 

Should it happen that any profit accrues to me from the publication -of this 
book, it will be given towards the completion of the cathedral church of 
St. John the Baptist, St. John's, N.F., which is being undertaken as a memorial 
to the late Bishop Feild, DJ)., Bishop of Newfoundland from 1844 to 1876, 
who has been so happily described as the ^^ hardy apostle of fishermen." 

J. J« C, 

Bat of Islands, Newfoundland, 
Octobery 1884. 
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SEA LINEAR MEASURE. 



6 feet = 1 fathom 

100 fathoms = 1 cable 
10 cables = 1 sea mile (nearly) 
3 sea miles = 1 league 
60 sea miles = 1 degree of latitude. 

A sea mile or knot^ sometimes termed a geographical mile^ is assumed 
to contain 6080 feet. 






COASTAL NAVIGATION. 



Some of the more difficult words are ea^lained at the end of each Chapter, 



CHAPTEE I. 

On Chabts generally and the Measurement of Distance. 

TWO KINDS OP NAVIGATION. — ^Navigation may be said to consist 
of two kinds. Firstly, the Science of Navigation relating to voyages across 
oceans, far away from land, when, by means of Dead Beckoning, computed from 
Traverse Tables, &c., the ship's position is determined from day to day, and 
compared with her place as found by observation of heavenly bodies; and 
secondly, the Navigation of Coasts, or of the seas between neighbouring 
countries, when observations of the heavenly bodies are not made use of, and 
the Dead Beckoning is laid down on the chart from hour to hour, as the ship 
proceeds on her voyage, without reference to the Traverse Tables. 

Aim of this Book. — The following pages are solely concerned with the 
latter kind of navigation, and it is hoped that the title '* Coastal Navigation " 
will sufficiently describe their aim. 

Object of Charts. — Charts are constructed to help people to navigate the 
sea, whilst maps are made to enable them to find their way about the land. 
In charts, therefore, most of the writing and figures is on the white part, 
which represents water, and the shaded part, without much writing, represents 
land. This, you will see, is just the reverse of the arrangement in maps. 

Position of true North. — The top of charts is nearly always true 
North, so that the bottom will be South, the right-hand side East, and the 
left-hand side West. The first point you should ascertain concerning a chart 
is the direction of true North upon it, and I hope you will have no difficulty 
in Jfcelling this at a glance, when you have read this book. 

B 
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Meridians. — The lines ruled across the chart from top to bottom are 
called Meridians, and are to show the distance East or West of a certain 
Meridian, which it is agreed to call Zero, and to make a starting-point from 
which to measure the distance to other Meridians. With Great Britain and 
America the Meridian thus marked Zero, or the First Meridian, as it is 
termed, passes through Greenwich, close to London. The distance of any 
place East or West of the Meridian of Greenwich measured on the Equator is 
called its Longitude. You will see the ends of these Meridians at the top 
and bottom of the chart are marked so many °, read '^ degrees." Each 
degree is divided into 60', read '^ 60 minutes," and each minute is divided 
into 60", read '' 60 seconds." 

Longitude. — Thus to find the Longitude of the Meridian passing through 
the Obseryation Spot at A on the chart, or shortly, to find the Longitude of 
A, draw the line marked '' Mer. A," through A, and parallel to either of the 
Meridians marked 14° or 15°, and read it 14° 33', — because each of the 
small diyisions at the bottom of the chart is 5', there being 12 of these 
divisions in 1°. You will see also that the Longitude is to the West of 
Greenwich, so that we say the Long, of A is 14° 33' W. We cannot read 
the seconds, as the scale of the chart is too small for them to be marked. 

Scale of Longitude no use for measuring Distance. — ^Now the length 
of each degree of Longitude is diflferent for every Latitude, and continually 
varies, so that it is of no use for the measurement of distance. For example, 
at the top of our chart the length of 1°, — " one degree " — of Long, is 40 miles, 
and at the bottom it is 42 miles. It is very important to remember this. 

Parallels of Latitude. — Distance is always measured on the Scale of 
Latitude at the sides of the chart, which are joined by lines running across the 
chart called parallels of Latitude. These lines mark the distance North or South 
of the Equator, which is a great circle round the earth at equal distances from 
the North and South Poles. From the Equator to either Pole there are 90*" 
(90 degrees) of Latitude, which is called North or South Latitude, according to 
its position North or South of the Equator. In each degree of Latitude there 
are 60' (60 minutes), and a minute of Latitude is everywhere equal to 1 sea 
mile, or 1 geographical mile as it is sometimes termed. A minute of Latitude 
is either divided into 60" (60 seconds), or into tenths. 
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To find the Latitude of any place draw a line through it parallel to a 
line of Latitude, and read the Latitude where it cuts the graduated Meridian 
at the side of the chart. In this way a short line, marked " Lat. A," on the 
right hand side of the chart, has been drawn from the Observation spot at A 
parallel to the parallel of 47°. A is known to be in Lat. 46° 28' 13", but you 
cannot read the seconds from the large chart, as the side scale is too small, 
but you may guess that it is about i^ths of a division distant from 28', and 
write Lat. 46° 28'2 N. 

Divisions of Sea Mile. — For our purposes in this book we shall find it 
more convenient to use the latter division of the mile, viz., tenths, and to divide 
the knot of the log-line also into tenths, so that the divisions of the sea mile and 
the knot may correspond with each other. 

Length of Sea Mile. — The length of a minute of Latitude, or nautical 
mile, or knot is taken, as 6080 feet ; it is reckoned to contain 10 cables, and a 
cable's length is assumed to be equal to 100 fathoms. 

Mercator's Charts. — Charts are constructed upon Mercator's system, in 
which the Meridians are all drawn parallel to one another, and degrees of 
Latitude are represented by lengths gradually increasing as the Latitude is 
farther from the Equator, and nearer the Pole. 

Measurement of Distance on Chart. — You will find, for example, in the 
chart accompanying this book, that from 48° to 49° Lat. is about 2'*5 longer 
than from 46° to 47° Lat. Hence we have the following rule : Always 
measure distance upon the graduated Meridian at either side of the chart, and 
carry your dividers to the top, middle, or bottom part of the scale, as the 
points between which you are measuring the distance are situated at the top, 
or middle, or bottom part of the chart. 

To measure, for example, the distance from B to C, lay the edge of the 
parallel rulers against the places (the exact spot to measure from is shown 
thus, X ), then with your dividers measure half the distance ; place the point of 
one leg at 48° 20', this being opposite a point about midway between B and C ; 
measure upwards and downwards and you will obtain 43 + 43*5 = 86*5 m., the 
distance required. 

Or take 20 m. in the dividers at Lat. 48° 20', and step this distance along 
the edge of the ruler commencing at either place, and at each step saying 20, 

B 2 
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40, 60, 80 miles ; then measure the remaining short distance with the dividers, 
and you will find 6*5 m. over, thus making the distance, as above, 86*5 m. 

If the distance be too long for the parallel rulers to reach from one place to 
the other, as from E' to D, stretch a piece of string between them, keeping the 
ends down by weights, and proceed as above, only instead of halving the 
distance you may divide it into four parts. You will thus find E D = 268 m. 

If the distance to be measured is round corners, it is best to connect the 
places, between which the distance is to be ascertained, by pencil lines, and to 
measure each line separately and add them all together. 

Flans of Harbours. — The space in the left hand bottom corner of the chart 
divided from the rest of the chart by a thick line, is a plan of a harbour, and is 
drawn upon a larger scale than the main part of the chart. In this plan there 
is a special scale of miles and cables, and one mile is represented by 2 inches 
instead of about -r^th of an inch, as it is on the large chart. The plan is 
constructed upon this large scale in order that every detail may be marked, and 
the nature of the channel readily understood by a ship entering or leaving the 
port. The anchorage can be chosen by bearings of the various marks indicated. 
There is also a scale of Longitude, and the position of a Point of Observation is 
given ; these being required when rating chronometers. The soundings are in 
feet instead of fathoms. 

Dividers. — The dividers mentioned above are sometimes called compasses ; 
the joint should not be too stiff, or it is difficult to set them to the distance 
required, nor should it be too easy or you may lose the distance you have taken 
off before it is measured. Allow the points to rest lightly on the chart without 
driving them in ; should you require to make a mark on the chart, do so with a 
fine-pointed P or H pencil, like this, X , making the lines cross at the point 
you wish to mark. 

Marking Ship's Position. — To identify the mark you thus make, it is often 
useful to add the hour and date thus, x ^ p*,™- , which means that you were at 
the position indicated at 3 in the afternoon of the 18th February. 

Care of Charts. — If you can manage not to roll your chart, but to keep it 
flat in a portfolio, or between boards, you will find the chart much easier to 
work upon with your parallel rulers and dividers, than if you roll it. For this 
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flat use the Admiralty charts are the most conyenient, and they can be obtained 
very cheaply, or if you have one of the long large charts supplied by mercantile 
marine booksellers, provide yourself with four flat lead weights, about 1 lb. each, 
covered with wash-leather, to keep your chart open, see No. 11, frontispiece. 

Measurement of Distance at Sea. — Distance at sea is measured by 
means of a Patent Log, or by a log-line and log-ship with a 14 sec. or 28 sec. 
sand-glass, or by a watch with a seconds hand. 

Patent Log. — A patent log is towed continually from the quarter with 
line enough to clear the eddies in the ship's wake ; it consists of a rotator, to 
which vanes are attached to make it rotate, as it is towed through the water ; 
these vanes are fitted at such an angle with the axis of the rotator that the 
revolutions made by the log in passing through a certain distance correspond 
with the distance registered by three dials contained in the log itself. These 
dials measure tenths, units, and tens of miles respectively, up to 100 miles. 

Common Log. — The common log consists of a flat piece of wood called 
the log-ship, made in the shape of a quadrant, the circular edge being loaded 
with sufficient lead to make it float upright- in the water; one side of the 
quadrant should be about 6 in. long. The log-line is attached to the log-ship 
by three legs of line, each 3 ft. long, so that the log-ship may ofler a little 
resistance and so keep its position in the water. One of these legs is fastened 
to the log-ship by a bone peg, that readily comes out through the pressure 
of the water against the log-ship, when it is hauled in board after the rate of 
sailing has been determined. When used, the log, and some portion of the 
line known as the " stray-line " is thrown over the stem, the log soon losing the 
impetus of the vessel, remains stationary in the water, and the line is permitted 
to run out freely as the ship sails onward for an interval of time marked by 
the sand-glass. 

Log-line. — Li order to measure the ship's rate of sailing in sea miles 
per hour, the length of a knot on the log-line must bear the same proportion 
to a sea mile, that the seconds of the sand-glass bear to an hour. 

Now in 1 hour there are 3600 sec. And in one sea mile there are 
6080 feet ; therefore to calculate the length of a knot on the log-line : 

3600 sec. : 28 sec. :: 6080 ft. : required length = 47-3 feet. 
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If a 14 sec. glass be employed, the number of knots read from a log-line 
constmcted with knots of 47'3 ft. each must be doubled. 

The log-line is marked with a piece of bunting at the end of the stray line, 
which should be 12 fathoms long. 

One knot at every half knot. 

A piece of leather at the first knot. 

Two knots at two knots. 

Three knots at three knots, and so on. 

The log-line should be wetted before being marked, and the lengths of 
each knot frequently measured to insure the constant correctness of the log- 
line ; it is wound on a reel, from which it can be readily paid out without checks. 
The tenths of a knot can be easily reckoned by hand, when the log is hauled in. 

Decimals, Angles, and the Shape of the Earth. — There are three points 
that I will now endeavour shortly to explain, and although it is not neces- 
sary that you should at once master the third, it will assist you in under- 
standing the subject of this book, whenever you can do so; they are, Istly, 
decimals ; 2ndly, angles, and Srdly, the shape of the earth. 

Firstly, Decimals. — I said above that a sea-mile is often divided into 
tenths, called cables, just as a dollar is divided into 10 dimes, or 10 cent pieces, 
or a dime into 10 cents. Now 5-i^ miles is written in decimals 5'6 miles, and 
the dot between the 5 and 6 is called the decimal point. 

In adding or subtracting numbers thus written, which are called decimals, 
always place the decimal points immediately beneath one another, and if there 
is no figure after the ' you can always supply ciphers or O's to the right of 
the point, without altering its value ; thus in the last example of subtraction a 
cipher is ndded after 14. 

Ex. A'ld together 2 • 6, 6 ' 7, 210. 

2-5 
6-7 
210- 



Ans. 219-2 



Ex. Subtract 6 • 4 from 12 • 2, also 2 • 5 from 14. 

12-2 14-0 

6-4 2-6 

Ans. 6*8 Ans. ITS 
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In multiplying decimals, multiply as if there were no decimal points, and 
in the result point off from the right as many decimals as there are in the two 
numbers multiplied together. 

Ex. Multiply 13-50 by 2-5. 

13-50 
2-5 



6750 
2700 



Ans. 33-750 

In dividing decimals proceed as with common numbers, and in the result 
see that there are as many decimals in the quotient and the divisor together, 
as there are in the dividend. 

Ex. Divide 161 - 5 by 5 - 1, also 7 • 68 by - 24. 



5 


■1)161-50(31" 
153 

85 
51 

340 
306 


'6 


= Ans. 


•24)7-68(32- 
7-2 

48 


= Ans. 



Secondly, Angles. — The inclination towards one another of two lines which 
meet is called the angle between them (see Fig. 1, on p. 8). 

Thus A Q is the angle made by the lines A 0, Q 0. In naming an angle, 
three letters are used, the middle letter being always the one which stands as 
the point where the two lines meet, and the other two letters being such as 
stand on some part of each of the lines forming the angle. Thus the angle 
formed by the two lines A and Q is called the angle A Q, or the angle 
Q A. It must not be called the angle A Q or the angle A Q 0. In the 
accompanying figure let be the centre of a circle Q A N E S ; A, the 
radius ; E Q, N S diameters ; N E S Q A the circumference of the circle. This 
circumference is divided into 4 equal parts called " quadrants," by the lines 
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N S, E Q, each quadrant being subdivided into 90 equal parts called '' degrees." 
Each of the angles QON, NOE, EOS, SOQ is called a right angle, and is 
said to be 90"^, also N is said to be perpendicular to E Q. The angle A Q 
is said to be 24"^ 80', because AQ, the part of the circumference between 
A and Q, contains 24j^ of the 90 equal parts into which the quadrant Q A N is 
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divided. A Q is called an arc of a circle subtending the angle A Q of 24"^ 30'. 
You will now remember that the measurements of latitude and longitude are 
marked as if they were angles. This is really the case, for both latitude and 
longitude are arcs of circles, and measure the angles those arcs subtend or are 
opposite to, at the centre of the earth. This is sometimes called *' Angular 
Measurement." 

Thirdly, the Shape of the Earth. — ^The shape of the earth is like a ball or 
sphere, only it is slightly flattened at each pole like an orange. In the 
accompanying figure of an orange therefore please suppose the point N where 
the stalk is broken off to represent the North Pole, and the other end of the 
stalk (or core as it is called inside the orange) S, to represent the South Pole. 

Let be the centre of the orange, and represent the centre of the earth, 
then N S the core of the orange will represent the axis of the earth, the 
North end of which always points towards the Pole Star. 



Coastal Navigation. 9 



Let E B Q be the equator, or such a circle as you would obtain by cutting 
the orange tight across the core into two halveg. The edge of either of the 
halves thns obtained may be considered a great circle, because the centre of the 
orange is the centre of the circle formed by these edges. Or if yon cat the 
orange in any direction into two equal halves yon most cut through the centre 
of the orange, and obtain a great circle. If, however, you divide the orange 
into two unequal portions yon will not cut through the centre of the orange, 
and yon will obtain at the edges two eirelea, which in such case are called 




small circles, because they are always less than a great circle of the same 
orange or sphere. 

Let NGtES be part of a great circle passing through Greenwich, and 
the North and South Poles, also let NPT he part of another great circle 
pfwsing through the North Pole, and any place P on the earth. Join T and 
OK. ThenNGRSie the meridian of Grreenwich, N P T is the meridian of 
the place P, and the longitude of P west of Greenwich, is measured by the 
arc T E of the eqnator subtending the angle T K at the centre of the 
earth. Let us suppose the angle T E to be = 15° 6' 16". Then P is said 
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to be in long. 15° 6' 16" W. Join PO and GO. Then the angle POT, or 
the arc of the meridian T P, is the latitude of P, and being on the north side 
of the equator is called N. Let us suppose P T to be equal 51° 28' 36'', 
then P is said to be in lat. 51°i28' 36'' N. This is also the lat. of Greenwich 
Obseryatory, so that T P and B G are equal 

Constraction of Merca.tor's Charts illnstrated. — Now peel off the skin of 
part of your orange lying between two meridians as T £ G P, and let us see 
what is required to make this into a Mercator's Chart of that part of the earth. 
Your first difficulty will be that it won't lie down flat as a chart does, and in 
order to make it do so you will find that you want to stretch P G so as to make 

it equal to T B, or what is the same thing, 
you want to make the meridian T P parallel 
to the meridian B G, or generally, to make the 
meridians parallel, as you will remember they 
always are in Mercator's Charts. Let us sup- 
pose that you can do this, and that F G' 
(read P dash, G dash), see Fig. 3, is made to 
equal T B by stretching P G sideways, or 
East and West. You will see now, however, 
that everything marked upon your peel, or 
chart as we will call it, is all stretched side- 
ways, and is out of proportion. You require, 
therefore, to partly restore the proportion by stretching your chart T P' G' B 
in a Northerly direction, just in the same degree as you stretched it East and 
West ; let us therefore stretch T P' to P", and B G to G", so that P" T and 
G" B are respectively in the same proportion to P' T and G B, as P' G is to 
P G. This represents what is done in the construction of a Mercator's Chart. 
Now I hope you will in time be able to discover some clue to the real meaning 
of lines of Latitude and Longitude upon your chart, and to understand that 
each of these lines represents part of a circle. 

If you can refer to a good Atlas with maps of the world showing it in two 
hemispheres, and also on Mercator's projection, carefully compare one with 
the other and it will help you to understand Mercator's system. 

Rhumb Line. — I may here tell you that the curved line ABC drawn on 
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Fig. 2, making a constant angle with each Meridian it crosses, so that the 
angle N A C is equal to the angle N B C, A B C is called a rhumb line. 
In Fig. 2, A B C is really a spiral, but in Fig. 3, where T P G E has been 
formed into the Mercator's Chart T P" G" E, A B C, has become the straight 
line A' B' C, the angle G" A' C being equal to the angle F' B' C by supposi- - 
tion, and F' T parallel to Gr" E. Hence it follows that the course of a ship 
sailing upon any one point of the compass is a straight line on Mercator's Chart. 

Variation of Compass. — Also in the Fig. 2 let M be the Magnetic Pole 
towards which the needle at P points, join M P, then M P N is the Variation of 
the Compass at P, (see next Chap.). 

Questions. — Where should you measure distance in Mercator's Chart ? 

What is'the first thing to find out concerning a chart ? 

What is the distance from P to C ? Ans, 192 m. 

What is the distance from E' to A, going outside N' M? Am. 167 m. 

What is the distance from B to D ? Ans. 208 m. 

What is the width of the Harbour A, with 30 ft. of water, where large ships 
anchor ? Ans. SJ cables. 

The following position of a new lighthouse was published by the Hydro- 
graphic Office, viz. : Lat. 48° 23' N, Long. 11° 2T W ; mark it on the chart. 

What is the Lat. and Long, of E' ? 

Explanation of Words and Signs. 

Parallel. — When lines are throughout their whole length equally distant 
from each other, they are termed " parallel." 

Graduated. — Divided into degrees. 

Hydrographic. — Having to do with the formation of charts. 

e.g.^ for example. 

viz., namely. 

+, add what follows this sign, which is read plus. — , subtract what follows 
this sign, which is read minus. 

X , multiply by. = , equal to. 

a : b : : c : d is read thus, '^a bears the same proportion to b as c bears to d.'» 

To join two points means to draw a straight line from one to the other. 



( 12 ) 



CHAPTER II. 



The Mabineb's Cohpabs and Findino the DmEcnos. 

In the last chapter I tried to ahow you how to measare distance, we have now 
to find the direetitm, which is ascertained at sea by means of the mariner's 
oompaBB. 

CompasB Card. — The mariner's oompaBs consists of a circular card (Fig. 4) 
which is carried by a magnetized bar of hardened steel placed ander the line 
joining the North and Sonth points. This magnetized bar is called the nsbdlb 
(Bhown by the dotted lines in the figure); This card is carefully poised upon a 

Fig. 4. 




fine steel pivot rising from the bottom of a brass or copper bowl, by means 
of a small agate cup, fixed in the centre of the needle. The card and needle 
are thus free to swing, as if they were floating on water. The bowl containing 
the card is carried on gimbals, so that it may always remain level in whatever 
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direction the ship may pitch or roll. The bowl has a glass cover, and is 
placed in a wooden or brass case called the binnacle, which is fitted to carry 
lights to illuminate the compass at night (see frontispiece, Nos. 1 and 2). 

Lubber Line. — ^Inside the bowl is painted a vertical, or up and down line, 
commonly called the " lubber line," and the bowl is so arranged in the binnacle, 
that in small vessels the compass being placed directly over the keel, the centre 
of the compass card, the lubber line, and the ship's head, shall be in one line. 

In taking command of a ship, one of the first duties of the captain should be 
to see that the lubber-line of the compass is exactly in a true fore and aft line. 

Compass Conrse. — The helmsman steers by the lubber line, keeping any 
given point of the compass as near to it as possible ; this point of the compass, 
by which the helmsman steers, is called the ship's compass course. 

Points of the Compass. — The compass-card is divided into four quadrants 
by two diameters perpendicular to one another ; the ends of these diameters 



ri§.5. 




are called North, South, ^East, West, and are marked N. S. E. W. ; they are 
termed cardinal points. Each of these quadrants is divided into eight equal 
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spaces, and the points dividing these spaces are called points of the compass ; 
accordingly there are thirty-two points of the compass altogether. 

The names of the points of the compass are obtained as follows : Starting 
with the two diameters NS, WE, divide the four quadrants equally by two 
more dotted diameters (fig. 5), and name their ends by the two letters between 
which each end falls, thus : N.E., S.E., S.W., N.W. 

Now you have 8 spaces, as shown in fig. 6 by the firm lines ; divide these 



Fi^. 6. 




spaces equally by 4 dotted diameters, and name their ends by the three letters 
between which each end falls, taking care always to place the single letter 
before the double letters ; thus the eight new points are N.N.E., E.N.E., E.S.E., 
S.S.E., S.S.W., W.S.W., W.N.W., N.N.W. Now you have sixteen points, and 
please notice that the word " by " does not occur in any of them. 

To form the remaining 16 points divide equally the 16 spaces we have 
already obtained by the short dotted lines, which are the ends of diaiaeters 
(Fig. 7). 

The word " by " (written b) means " one point towards," and is used in the 
forniation of all the remaining 16 points ; it is always followed by one of the 
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names of the four cardinal points, N. S. E. W., and never by a double name, 
as N.E. 

Starting from N. and moving in the direction of the hands of a watch, the 
first new point we come to is " one point " from N. towards E., it is therefore 
named N. b. E. The next new point we come to is " one point towards " N. 



fi|7. 










^ "^ 



IP 



before coming to N.E. ; it is therefore named N.E. b. N. The next new point is 
one point towards E. from N.E. ; it is therefore called N.E. b. E. There is one 
more new point before we come to E., it is " one point towards " N. from E., and is 
therefore named E. b. N. And so on with the other 3 quadrants of the compass. 

Half and Quarter Points. — Besides the above 82 points, each point is 
divided into four quarters (see fig. 4, and compasses on the chart); the 
direction of the quarter, half, or three-quarters, being indicated from any of 
the 32 points towards one of the four cardinal points, e.g., N. i E. or N. J W. 
mean i point from N. towards E. or towards W. respectively. S.W. | S. or 
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S.W. I W. mean | point from S.W. towards S., or W. But we do not say 
E. b. S. ^. E. because it is more simple to say E. ^ S., and it is the same thing. 
The value of one point of the compass expressed in degrees is found by 
dividing the 90° contained in a quadrant by 8, the number of points which a 
quadrant contains; thus 1 point = 90° divided by 8 = 11° 15', and i point = 
11° 15' divided by 2 = 5° 37' 30". You will find the following table useful 
for converting points of the compass into degrees, and vice versA, and also for 
naming the half and quarter points. 

Table for converting Points of the Compass into Degrees, and vice versI. 



N.toE. 



North . 
N. iE. 
N. JE. 

N.fE. 
N. b. E. 

N. b. E. \ E. 

N. b. E. i^ E. 

N. b. E. f E. 
N.N.E. . , 

N.N.E. J E. 

N.N.E. I E. 

N.N.E. f B. 
N.E. b. N. . 

N.E. f N. 

N.E. ^ N. 

N.E. i N. 
N.E. . . 

N.E. J E. 

N.E. i^ E. 

N.E. I E. 
N.E. b. E. . 

N.E. b. 10. \ E. 

N.E. b. E. J E. 

N.E. b. E. f E. 
E.N.E. . 

E. b. N. f N. 

E. b. N. i^ N. 

E. b. N. i N. 
E. b. N. 

E. fN. 

E. JN. 

E. iN 
East 



N. \o w. 



North . . 

N. iW. 

N. JW. 

N.fW. 
N. b. W. . 

N. b. W. J W. 

N. b. W. ^ W. 

N. b. W. I W. 
N.N.W. . . 

N.N.W. J W. 

N.N.W. ^ W. 

N.N.W. I W. 
N.W. b N. . 

N.W. } N. . 

N.W. i^ N. . 

N.W. J N. . 
N.W. • 

N.W. \ W. . 

N.W. ^ W. . 

N.W. |W. . 

N.W. b.W. . 

N.W. b. W. \ W 

N.W. b. W. i^ W 

N.W. b. W. i W 

W.N.W. . . 

W. b. N. } N. 

W. b. N. ^ N. 

W. b. N. i N. 
W.b. N. . 

W. }N. 

W. JN. 

W. iN. 
West . . 



Points. 



2 



i 



2i 
2i 
2| 



8 



5| 



6 



6i 

r 

7i 
7i 
7f 



u 



8 




2 
5 

8 
11 
14 
16 
19 
22 
25 
28 
:^0 
33 
36 
39 
42 
45 
47 
50 
53 
56 
59 
61 
64 
67 
70 
73 
75 
78 
81 
84 
87 
90 





48 45 

37 30 

26 15 

15 

3 45 

52 30 

41 15 

30 

18 45 

7 30 

56 15 

45 

33 45 

22 30 

11 15 



48 45 

37 30 

26 15 

15 

3 45 

52 30 

41 15 

30 .0 

18 45 

7 80 

56 15 

45 

33 45 

22 30 

11 15 





PointB. 



2 



i 

U 
H 
If 



2i 

2i 
2| 



8 



8J 

3f 
V 

4f 
5f 



6 



6i 
6| 

r 

7i 

n 



8 



S. toE. 



8. to W. 



South . . . 

S. ^ E. . . 

S. ^ E. • . 

S. % E. . . 
8. b. E . . 

S. b. E. \ E. 

S. b. E. I E. 

S. b. E. i E. 

D.D.E. ... 

S.S.B. \ E. . 

o.o.E. ^ E. . 

S.S.K. J E. . 
o.E. b. o. . . 

S.E. f S. . 

S.E. ^ S. 

S.E. ^ S. • 
o.E. . • . 

D.E. \ EL • 

S.E. ^ E. 

S.E. i E. . 
S.E. b. E. • 

S.E.b.E.JE. 

S.E.b. E.^E. 

S.E.b.E.iE. 
E.S. B. . . 

E. b. S. f S. 

E. b. S. ^ S. 

E. b. S. \ S. 
E. b. S. 

E. iS. 

E.JS. 

E. iS. 
East . 



1 



South. 
S.iW. 

s. Jw. 

S. }W. 
S. b. W. 

S. b. W. J W. 

S. b. W. i W. 

S. b. W. I W. 
S.8.W. 

S.S.W. I W. 

s.s.w. \ w. 

S.S.W. i w. 
S.W. by S. 

S.W. f 8. 

S.W. J s. 

S.W. J 8. 
S.W. 

S.W. J w. 

S.W. \ w. 

S.W. i w. 
S.W. b. W. 

8.W.b.W.iW. 

S.W.b.W.iW. 

S.W.b.W.fW. 
W.S.W. 

W. b. 8. f S. 

W. b. 8. ^ S. 

W. b. 8. i S. 
W. b. S. 

W. fS. 

W.J 8. 

W. JS. 
West. 



Variation. — The North Point of the compass is usually marked by a fleur^ 
de-lis (see fig. 4, and the chart) ; it always points to the Magnetic North Pole 



Coastal Navigation. 17 



of the earth (marked M Fig. 2). This direction of the needle, represented by 
P M, at any place P (Fig. 2) on the earth, is called the Magnetic Meridian, and 
the angle M P N between this Meridian and the Geographical or True Meridian 
P N, is termed the Variation of the Compass. In some parts of the earth this 
variation lies to the East of the True Meridian, in other parts to the West, and 
it is named accordingly. Easterly or Westerly Variation ; moreover, it varies 
slightly from year to year, increasing or decreasing from 1' to 8' ; the amount 
of this increase or decrease is stated on the chart, but it will not exceed a 
quarter of a point until the chart is twenty years old. 

You will see, however, by comparing the variations of the several compasses 
on the chart, that the amount of variation changes considerably from place to 
place, so that in the 250 miles over which the chart extends there is a difference 
of 7°, or more than J a point. 

Taking Bearings. — In making use of the compass to obtain the directiop 
in which any object lies with regard to you, or, as it is called, its hearing^ you 
must imagine yourself looking at the object from the centre of the card ; then 
the point of the compass lying immediately between you and the object will be 
its bearing. In order thus practically to take the bearing of any object, such 
as a point of land, a lighthouse, the sun, or a star, place yourself on board so 
that the compass is between you and the object ; then, holding your hand out 
straight, with the fingers pressed together {see frontispiece. No. 12), and the 
palm towards one side, point to the object and swing your hand up and down 
between the centre of the compass card and the object ; wherever this swing of 
your hand cuts the edge of the compass card furthest from you, and nearest to 
the object, is the bearing of that object. This operation is termed " cutting 
down " an object, or " taking a hand bearing," and requires practice, but two 
persons accustomed thus to take bearings will not vary a quarter of a point. 

Compasses on the Chart. — ^The compass cards on the chart are so 
arranged that the magnetic North Point, which is marked, as on the real 
compass cards, by a fleur-de-lis, is properly placed with regard to the true 
North, which is marked by a star, so as to represent the variation of the 
compass at that part of the earth, and to correspond with the compass on board 
ship, when at that spot. The points of the compass are not marked by letters 
on these chart compasses, because they would interfere with other marks on 





hcn*i>» -tutfisiuT .«e«B*wa toszw^ :• : 



td :^ It ^nMlai : 



ninuuku n:tf)fit bcra. 

ilkym^ taivn SMjrmqi m (Ihwrt i 

:biij 1.1 he xiiQz L. lc he -MUff < 'be -< 

nuitu he -tu^ tiia Le irr:!* i he -oatmaft :ar\ J- "iar : 
s ^ >! T . V . T. 

l^Hnm«SL. — u;bis. .<&rTwa» vrtr -sir a y. -a 'bui jut ■^mrtgg- -i. ^ .»"- 
.flue •[ hft ' nuailtfi nii^fs u^mas .'' am. \ .la^ ^si/'^n rr ttut Itacteii. rfwiT J3S 
iiriMM Luwc lismir he lair <i he r-ie; r^rhMt :nua 71"!. uai. 3iitv ctt 71 
uuui^i a ■T^re^uLSiiiL.jTuei^-ire 31I7 'rprimu "heir ireaft icwc-ij: part Tttloa 
■<«■ Hiivna, uui iiia*i b* 3»'-uuaetL »rt o-woroa -rx. Tmil ~i"i am TiniC' 
•f hu Tcii^ •[ be .Tiiiiest uo hii losisioa -i 'be wenmx ujirrfL '—^ 3. twh 
l^bMiiffi. tut c&Uft <t he -omiAft* S*)* TML he mid Tce:» 'cii- ~T»t " 
iM.iluai .f Cui oioijiwtt. .Out. oil. laiw he ic^Km; .t ? ro3i 1. T "jir. "V. :3:m 

■lUix ;o .uusa. u. V "1 T . .itt 1 10 mn -nvimiaefui. tie lae i ~Vt-^„ ' 
«H. t 4 inebic •! laioe hix Ntiiti >y h&i o viucii. t leeina- 'o ^n>t -rt-i^rwf 

^,u 'fU »» a •iuia bft* .her iMCgtf. i* '\ l>B1 ffa 




Cma^ Smnffaiim. 19 

I w^ <BLihr&^K ratkr B> scf >x tm* waff bb wfioifti jvb can femw f«Br 

nODB m£ ^fllMil 'Of frp|f PTrffff BAKEiUBlff Ttt. ISA aM3MMWBJ§tp ^Bm imCSl *"""ff**»^ ttftlf 

fceHmt^ jdh Wt tBii — " ^ ; g '•■'' Aodt vftocfti ^Mt <Aaa Amix- 

For *"»"'j''^ 3f ^K. ^R QvoEe 3t * fta^onr ISc- A ws chb rt&gs i&id owe iinro- 

ibe nezl dagna ^ tdv am l^t -sut ina^aiz. ^ tantt iaetaaii ^nsL «c tait t£ 
&e bi3h oT ^c -stcbmat )9 ^Ua IflE^tmr^ ir in ""TiT'f «tlnTi | y s TntMTt Sram 
Iteadlaiid to >«»<^l»n3 vtic viT in^GS'st &( eunoit von sma, suS «in^)^>F 3l 
vtH &at dam in- -£« t^aei ^ sr vtm nn- jiBw '&c line itf tm orr|asi&, i^oae 
beszins btau sMd. o&Be' » tiamL. is fi* twv 3^iQiaiaet an ftsximi S^^ 

Bonfll CMBI of Tji^Miuf fp ^tfTTt^g u^ d£^ -nWlit TDD GKD tak^ "Qlt Tj i'JHiij p of 

1^ Pttk Stm:, -rota. aMMCe w fift maut -vaflm ^ oT » jmm k -&£ ^nooiiini 
of ^eeam^nc 

For caiaqdfc, ^b™^ >> A idc^viv iC mAse '&tt 'beaam anfl -windmill wan 
olaerod to toe, «d«a, in 'hm i.'L'E^ -adod vot mo^ agiME "wifii fte 
eoavo IxMCH^ ■£««(•, ae m* at * fl* fidt &»- me bbnrv^ te ^aor 

wamlktf WBtt^Mi pm^ m. ^« ^aas ii l^,itaAH«&e canvas im onlr 
^t'lV" amrtM*, f^atii imp i* fim^ta»& 

8U«Uj«N.iii« <<«at9itflMi«H9Hntf- twifiMdB iiatf jimr con^aK faomn^ 

*^fBM «ISL U>«FjM«iMavto (» •^rxwS^^m «id[|hb k aid lolwne 

> «r M* MM^ 4*(;m«> 4iMve':-m, tmaotiait^ tti fli£ ■numm of ibe 

* cm; ir.' 4 




' ivm JMfw to mKnsabafc iiK }'oi*^ Sac, 
^^'Ult^M^tmjK iuaif- m Urn mam jmH ^ tit 



20 Coastal Navigaiion. 



magnitudes shown in Fig. 8. From Eta to Beta the angular distance at 
our eye is 86°, and from Beta to the Pole Star 83^ or in both cases it is nearly 
the same as 8 points, if you were to turn the compass card up so as to point 
towards the stars. Alpha and Beta are called the pointers, because they point 
close to the Pole Star, which is not in itself a very bright star (although it is 
brighter than any other star that is at all near enough to be mistaken for 
it), so that these pointers are always used to distinguish the Pole Star. By 
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turning this book " round the compass," with the Pole Star as a centre, you 
will see how the Great Bear appears at different hours of a long night. 

Is it not a blessed thing that God has given us in this changeable world 
one point to look at, which appears to be always the same, although clouds 
and mists may hide it for a time, fit emblem of Him, Who changeth not! 
Please, therefore, be sure that you know the Pole Star. 

Deviation how caused. — ^This deyiation may arise from one or both of 
two causes : first, the magnetic axis of the needle may not exactly agree with 
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the N. and S. line of the compass card, in which case you will find a deviation 
constant in amount, in whatever direction your ship's head may point ; it is 
not difficult to allow for this until you get to harbour, where an optician will 
speedily set this right ; or second, it may be due to the presence of some iron 
too near the compass, which would at once cause deviation. 

In iron ships deviation cannot be avoided, and it is necessary to correct 
each course or bearing for it, but as this is rather difficult, and as vessels 
for coasting and fishing purposes are usually built of wood, I do not intend to 
explain the method of ascertaining and applying deviation. 

In wooden vessels you must see that there is no iron within four feet of 
the compass, and there should not be any shelves or hooks, &c., near the 
binnacle, where iron might be carelessly placed. 

A bulkhead between the compass and iron will not prevent the latter from 
affecting the needle; hammers, nails, marling spikes, bolts, iron-strapped 
blocks, hooks, wire rigging, are the kind of things likely to cause deviation. 
At any rate frequently test your compass, and explain to your crew how 
absolutely necessary it is to keep all iron away from it. 

It is useful to remember that in a distance of 10 miles an error of ^ point 
in the compass will throw you one mile out in your reckoning. 

I will conclude this chapter with six definitions, which it is well to 
remember in their exact words, as well as to be able to explain their meaning.* 

True course of a ship is the angle her track makes with the true meridian. 

Magnetic course is the angle a ship's track makes with the magnetic 
meridian. 

Compass course is the angle a ship's track makes with the magnetic 
needle of the compass. 

Variation of the compass is the angle through which the north point of 
the needle is drawn from the true north by the magnetism of the earth. 



• These definitions are taken from "The Seamanship and Navigation required for the 
Examinations of the Local Marine Board." By Captain R. Maxwell. London. J. D. Potter. 
Price Is. 
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Deviation of the compass is the angle through which the north point of 
the needle is drawn from the magnetic north by the magnetism of the iron 
of the ship. 

Total error of the compass is the angle through which the north point 
of the needle is drawn from the true north by the magnetism of the earth and 
the iron of the ship combined. 

Questions.—!. Suppose yourself at the centre of the compass in the right 
hand top comer of the chart, give the bearings of v, w^ a?, y, z. Ana. v, N.W. ; 
w, W. J S. ; X, S.S.E. ; y, S.E. J E. ; z, E.b.N. i N. 

2. How does D bear from the mouth of A harbour ? Ans. E.b.S. J S. 

3. At c how would you steer to pass South of M light ship ? Am. N.W. b. 
Wi W. 

4. Sailing along the coast from G to H with a fair wind, what would your 
course be ? Am. S.E. | E. 

5. Between E' and P at sea, what should be the compass bearing of the 
Pole Star ? Am. N.N.E. i E. 

6. After sailing 50 miles from B to G, you find that the Pole Star bore 
by your compass N.E.b.N., where would you be with regard to the position 
you intended, suppjsing a fair wind and no current ? Am. 10 m. to the 
north-eastward. 

Explanations of Words and Signs. 

Vertical. — Up and down as the line of a plummet. 
Magnitude. — Size. 
Fleur-de-lis. — Flower of the lily. 
Vice versa. — The order being changed. 

Gimbals. — The two brass rings by which the compass is carried in its box. 
Hemisphere. — ^When a sphere is cut into two equal parts, each part is a 
hemisphere. 

When one quantity is written over another, with a line between them, 

thus, -^-, it means that the upper one is to be divided by the lower one. Thus, 
''g- = ir 15'. 
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CHAPTEE III. 
FiNDma THE Ship's Position by Cross-beaeings, &c., and CoNOERNiNa the 

ABBANaEMENTS OF A BiNNACLE. 

In the last chapter you learnt how to take bearings of objects from the ship, 
and to lay them down on the chart, also how to find from the chart the bearing 
of one place from another, and consequently the course a ship must steer in 
order to sail between the two places. 

Cross Bearings. — You have now the power of ascertaining the ship's 
position, when you are in sight of land that you can recognise, and of laying it 
down on the chart by means of cross-bearings, as the following example will 
show you. 

During a voyage from C to D the following bearings were observed : * 

G bore N.N.W. J W. H bore E.N. E. K bore N. b. E. } E. 

Draw lines from each of these places in the opposite directions to the 
bearings, viz., S.S.E. i E. from G ; W.S.W. from H ; S. b. W. i W. from K, and 
you will find that they meet in c. [The mouth of the brook H, and the figure 
8 in the mountain E, are the exact spots.] 

The Third Bearing. — Any two of these bearings would have given you 
your position at the point where they cut each other, but it is always best, if 
possible, to have a third bearing as a check upon the other two. 

If, however, the three bearings do not meet in a point, but make a small 
triangle, which is not wider than -^th of the distance from the nearest of the 
objects observed, you may assume the centre of the triangle to be about the 
ship's position ; for example during the same voyage as above 

Q bore E. b. N. 4 N. R bore E. b. S. G bore S.E. b. S. 

' — 1 may be taken as the ship's position. 

* The compass on the chart nearest C should be used, viz., that in the right hand bottom corner. 
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The value of a cross-bearing much depends upon the angle at which the 
bearings meet, which should neither be too acute nor too obtuse. Thus neither 
the cross-bearings of M and F, taken from d, are good, because the angle M d F 
is too obtuse, nor those of L and F taken from the same point because the angle 
L d F is too acute. As a rule, the angle between the bearings should not be 
less than 2 points, or greater than 14 points. 

Bearing of Two known Objects in line. — If you can arrange for one of 
your bearings to be of two objects in line, that is, one being seen behind the 
other, whose positions are clearly marked on the chart, it is a great advantage, 
as you are really independent of your compass for this bearing. 

Finding Position from Two Bearings of the same Object.— There is 
another way of determining the ship's position, when there is only one known 
object in view ; this case frequently occurs when nearing or leaving the land. 
It is as follows : 

Let the ship be oflf N.', and steering a N.W. course, it is required to find her 
distance from N.' Take a bearing of N.' before you are abreast it, if possible, 
let this bearing be S.W. ; note the time, and see that the ship is carefully kept 
on the same course (N.W.), heave the log and let her rate be 10 knots. In an 
hour's time take another bearing of N'., and suppose it to be S. b. W. ; heave 
the log again and let the rate be 8 knots, then if there is no tide running, you 
may assume the ship to have been going at the rate of 9 knots, and indeed to 
have run 9 miles, as the time elapsed since taking the first bearing is 1 hour. 
Lay down the two bearings N.E. and N. b. E. from N'. ; the ship's position at 
the time of taking the second bearing must clearly be somewhere on the line of 
the bearing last taken. Measure 9 m. with your dividers, and place the 
parallel rulers in the direction of the ship's course, N.W. ; keeping one part of 
the parallel rulers firm, move the other part until you can fit in the dividers so 
that the point of each leg rests on a bearing, and at the same time touches the 
edge of the parallel rulers. 

The point e where the leg rests on the second bearing is the ship's position, 
for e. f. measuring 9 m. has been filled in between the two bearings, and lies in 
a N.W. direction. 

Leeway and Current must be allowed for. — If the ship has been subject 
to leeway or current, or to both, during the time that elapses between taking 
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the first and second bearing, you must correct the ship's course for these, as 
shown in the next chapter, before measuring the distance with the dividers, or 
laying down the course by the parallel rulers. In other respects the mode of 
procedure is the same. 

Importance of Practice in Taking Bearings. — You will now understand 
the great importance of taking bearings accurately and quickly in any direction, 
and of laying them down correctly and rapidly on the chart; you should 
pra<5tise this in fine weather, when there is no difficulty in fixing your position, 
then you will have more confidence when it is rough, or during the night, 
when perhaps you can but get momentary glances at objects you know. 

Suggestions for the Arrangement of a Binnacle. — A conveniently- 
arranged binnacle and chart-table are of great assistance in performing these 
operations ; as these are not always provided, I have in the frontispiece sketched 
an arrangement of them, which has been found to work well in a small vessel. 
The binnacle is placed in a skylight, or cabin, where the lamp can be trimmed 
from below. The lamp burns kerosene or paraffin oil, and is provided with a 
glass chimney ; it will be found to have the following advantages over an olive 
oil lamp. Firstly, the kerosene oil never freezes ; secondly, it will burn all 
night without being trimmed ; thirdly, it gives a sufficiently powerful light to 
illuminate the chart table by means of the reflector (6). See &ontispiece. 

By means of the reflector (8), the master, when at the chart table, can see 
the actual lubber line by which the helmsman is steering; this is often a 
convenience and is more satisfactory than a separate " tell-tale " compass. 

The small deck-light (4), immediately above the centre of the compass, 
enables bearings to be readily taken all round the horizon ; it is protected from 
injury by the brass cap (5), which shuts over it, and prevents any glare 
coming through the light at night to those on deck. 

The glass (3), through which the helmsman sees the compass, is made to 
open, and the reflections thus avoided^ which sometimes make it difficult in the 
daytime to see the compass, especially when the sun is well aft. 

The binnacle lamp can be arranged to throw light upon the clock and 
aneroid, which should always be found in the companion. 

The colour of the painting of the interior of the binnacle should be so 
arranged as to reflect as much light as possible upon the compass, especially 
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upon the lubber-line, and to throw as little light as possible towards the 
deck. 

In a small vessel a binnacle thus fitted in a skylight or cabin is free from 
all chance of injury, whereas a binnacle placed by itself on deck may be 
capsized by a stray rope, or when reefing, or the light put out in stormy 
weather, just when it is most required. 

A Word to Fishermen. — Some of my fishermen friends will say, I fear, that 
they cannot afford room for a chart table in their small vessels. Let me, 
however, suggest that the table can be made to turn up out of the way, and 
that the safety of his craft should come before every other consideration, also 
that " where there's a will there's a way." A little " will " expended in 
arranging for the navigation of his vessel will never be regretted. 

Liquid Compass. — Before leaving the subject of the binnacle I may add 
how great a convenience a Liquid Compass is found to be for small vessels in 
rough water ; its chief drawback is the expense, but at the same time the fact 
of one being supplied to each lifeboat stationed round the coasts of the United 
Kingdom is a guarantee of its utility. 

Questions. 

1. N' bore N.N.W., M bore W.S.W. ; what course must I steer for A 
Harbour ? Ans. S.b.W., to clear the buoy off the 5-fathom patch. 

2. V bore S. b. W. i W., N' bore S.S.E. ; what course must I steer for S ? 
Ans. W. b. N. 

3. Steered from S' a North course for 4 hours, running 8 knots, and observed 
W bore S.W., and E' bore W. b. N. J N. ; how does this agree with my position ? 
Ans. Very well. 

4. Eunning W.S.W. past Q, I observed the light to bear South, and again 
lifter an interval of 2 hours it bore S.E. ; there being no current or leeway, and 
distance run by log 15 m. How far was I from Q at the time of taking the 
second bearing ? Ans. 19*2 m. 
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Explanation of Words. 

Frontispiece. — A picture or plan placed on the first page of a book. 

Liquid Compass. — A compass floating in liquid, which is usually a mixture 
of spirit of wine and water. 

Barometer. — ^An instrument to measure the pressure of the atmosphere. 

Aneroid. — ^A barometer, wherein the pressure of the atmosphere is measured 
without using quicksilver. 

Acute— Sharp.— As the angle made by the legs of a pair of compasses 
when opened very slightly. 

Obtuse — ^Blunt. — As the angle made by the legs of a pair of compasses when 
opened very widely, so as nearly to form one straight line. 
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CHAPTER IV. 

Leeway and GuRBfiKTs. 

In Chaps. I. and II. you learnt how to measure the distance and lay down the 
direction in which you wished to sail, or in which you had already sailed. 
These would be sufficient to enable you at any time to find your position if it 
were not for the effect, Istly, of leeway ; 2ndly ; of currents, which we will now 
consider. 

Leeway. — Leeway is caused by the pressure of the wind and sea upon the 
side of the ship, and is always measured away from the wind or to leeward. Its 
quantity depends upon '' the build and trim of the ship, the quantity and set 
of sail, closeness to the wind, velocity through the water, &c." The effect of 
leeway is to make the ship's true course through the water farther from the 
wind than is shown by the compass course.* 

How Measured. — It is measured as so many points, or parts of a point. 
It is greatest when a ship is close hauled to the wind, and is under small 
canvas, and it disappears when the ship is running free, or before the 
wind. 

Leeway can be measured when heaving the log, or towing a patent log 
astern, by observing how many points, or parts of a point, the log-line lies to 
windward of the line of the ship's keel. Sometimes a wooden quadrant, divided 
into quarter points is provided and fitted on the ship's taffrail, so that 

• "Sailor's Sea Book," p. 24. A most useful volume of Weale's Series, with an excel- 
lent chapter on the Law of Storms, which alone would make it well worth procuring. 
Price 2«. Gd. 



Coastal Nadgation. 29 



(fig. 9) is in the same line with, or at any rate parallel to the keel. A guide for 
the line is provided at 0. In Fig. 9 the ship is on the port tack, and there is 
IJ pts. leeway. 

For example, if the wind be N. and the ship's compass course be E.N.E. and 




1 point leeway be observed, her true course will be E. by N. and we shall have 
to lay down E. by N. on the chart instead of E.N.E. 

Currents, how Marked. — Currents, called ''set,'' are bodies of water 
flowing in a certain direction, and are named according to the direction in 
which they move, thus a south-westerly current is one that carries you towards 
the S.W. It is marked on the chart by an arrow with two feathers, pointing 
in the direction towards which it sets, and the dirift, or rate per hour, at which 
it moves, is marked in knots close to the arrow ; thus in the middle of the strait 
at the right hand top corner of the chart, there is a south-westerly current, with 

a drift of 1 knot per hour so marked j» — ^* 

Tidal Streams^ Flood and Ebb — Similar in some respects to currents are 
the flood and ebb streams, caused by the tides, except that they change their 
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direction every 6 hours, nearly. The "set" and "drift" of a stream is 
described in the same way as that of a current, except that the flood tide stream 

is marked on the chart by an arrow feathered only on one side m ►, and the 

ebb tide stream by an arrow without feathers < . 

The tidal stream is spoken of as flood, when the water is rising, and as ebb, 
when the water is falling. And to enable the seaman to find out when this is 
the case, the time of high water at the full and change, that is to say, at full moon 
and new moon, is given at the most important places on a chart. It is marked 
H. W. F. and C, and is followed by the hour marked in Eoman and the minutes 
marked in Arabic figures, thus VII. h. 50 m. For any particular spot this time 
of high water at the full and new moon may be considered practically constant. 

Spring and Neap Tides.— The rise of spring tides, or those which occur 
near the full and change of the moon, also the rise of the neap tides, or 
those which occur near the 1st and 3rd quarters of the moon, are given in 
feet. Sometimes this information about the tides is given in a table on the 
chart instead of being placed at the various harbours, &c. Unless affected 
by strong and continuous gales of wind, the tidal streams run with greater 
velocity during the springs, than during the neap tides. 

Tides are caused chiefly by the moon, and as the moon is about 50 min. 
later every 24 hrs. in coming over the same spot of the earth, the time of high 
water will be about 50 min. later every day. 

Rough Way of finding Time of High Water. — You know, however, that it 
is generally high water twice every 24 hours, consequently each time of high 
water will be about half 50 minutes, that is to say about 25 minutes later 
than the preceding high water. 

If, therefore, upon any particular day you know the number of days it is 
before or past the full moon or the new moon, and multiply 50 by this 
number, you will obtain the hours and minutes you have to subtract or add to 
the time of H. W. F. and G. to find about the time of high water upon 
such day. 

If you have counted the number of days that it is before the full or new 

« 

moon you must svbtract ; if you have counted the number of days that it is past 
the full or new moon you must add. You will of course count whichever way 
is nearest to a new or full moon. 
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The accompanying Table will help you in thus calculating the time of high 
water. 



Before the New or Fall Moon 


Subtract 


For 1 day 
» 2 „ 

» 4 „ 
» 5 » 
» 6 „ 

» • i» 


hra. min. 
50 

1 40 

2 30 

3 20 

4 10 

5 
5 50* 


but after the New <M?d the above 
or Full Moon times. 

* At Neap Tiden subtract I hour from the time of high water 
thus roughly treated. 



Tou must also notice if the full or new moon from which you reckon occurs 
in the morning or afternoon, as the result you obtain will be for the morning 
or afternoon tide accordingly. 

For example, the H. W. F. and C. at A is 11.45 ; at what time will it be 
H. W. on the 15th of February, 1884 ? 

From any almanack you will find that in February 1884 it is full moon on 
the 11th of February, morning, and new moon on the 26th of February, after- 
noon. Now the 15th of February is four days after the full moon, therefore 
from the above table you must add 3 h. 20 m. to 11 h. 45 m., which gives 3 h. 5 m., 
afternoon, as the time of H. W. on the 15th. 

Again, what time is it H. W. on the 23rd of February ? Now the 23rd 
of February is three days before the new moon, therefore you must subtract 
2 h. 30 m. from 11 h. 45 m., and the result, 9 h. 15 m., afternoon, is the time of 
H. W. on the 23rd of February. 

I must warn you that these are only rotigh calculations : you may some- 
times even be as much as 2 hrs. wrong, but generally you will be right within 
the hour. The greatest error in finding the time of H. W. by this rough rule 
occurs during neap tides, when it is of least importance, as the effect of tides is 
least ; the additional rough rule, given above, of subtracting 1 hour from the 
time of H. W. at neap tides, will much diminish the error. Perhaps you will 
think that the rule is not worth having, if the results are so uncertain, but if you 
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give it a trial I fancy you will often find it useful. The calculations for finding 
the exact time of high water are puzzling, and require tables that it is not 
probable you will have at hand. 

Appearance of Moon^ Waxing and Waning.— The following fact about 
the appearance of the moon may sometimes prove useful: When the moon 
looks like a D it is increasing or waxing ; when it looks like a G it is 'decreasing 
or waning ; * you can judge, by remembering this rule, the moon's age within 
a day, after you have accustomed yourself to observe its size at difierent ages. 

Uses of Knowing time of High Water. — It is chiefly important to the 
seaman, for two reasons, to be able readily to ascertain the time of high water, 
Istly, because the flood-tide stream may in some places begin to run at or about 
low water, and the ebb tide stream at or about high water. 2ndly, because 
many harbours are tidal, that is to say, there is only enough water in them to 
allow vessels to enter at certain times of tide, according to the draught of such 
vessels. 

Currents and Tides affected by Winds and Locality. — Currents and tidal 
streams are always more or less influenced by prevailing winds, and every 
locality has its own peculiarity with regard to the tides ; the tides of each port 
should be studied accordingly. As a general rule it may be taken for granted 
that close to the shore the tidal stream will turn earlier than it does in the 
offing. Upon this account I have given you rather a rough-and-ready way of 
finding the time of high water, as it is enough for you to know it within half 
an hour. 

Current not shown by Log. — Having now shown you how to find out the 
set and drift of currents and tidal streams from the chart, we must consider 
their eflect upon the ship's position. 

Let me state to commence with that a current has no eflect whatever upon 
the log when the ship is under way. 

* Thii rule has been ezpreseed in the following Latin Hexameter : 

** Decrescens crescit, crescens decrescere ccepit.** 
*' Waning she waxes, an<l waxing beginneth to wane.'* 
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Many people seem to have an idea that the log will give them information 
about the current. This can only be the case when the ship is anchored, then 
the log thrown overboard will give the drifty and a bearing of the log-ship will 
give the set of the current. Indeed, the best way of finding out whether yon 
are in a current when perhaps you are becalmed in a fog, is to lower a boat 
provided with a small anchor and long rope ; even if you cannot get bottom at 
100 fathoms there will not often be much current at that depth, and the boat 
will be sufficiently stationary to give you warning of the presence of any 
dangerous current. 

Current Sailing. — The efiect of a current or stream upon a ship is simply 
to carry the ship in the direction of such current or stream at whatever rate it 
is drifting. If, for example {see Fig. 10), a 
ship would sail from X^ to X^ in 1 hour, and 
this distance represents 2 miles, and she is 
in a current as shown by the arrow of 1 knot 
per hour, she will at the end of the hour be 
at X^ instead of X^, where X^ X^ is made 
equal to 1 knot. And the line X^ X^ will be 
the track the ship has really made through <T ^ .^x 
the water. To find therefore the efiect of a ^ *3* 
current or stream upon a ship we have this 

rule. Lay down the ship's position as if there had been no current ; calculate the 
drift of the current for the number of hours that the ship has been in it, then lay 
off this drift in the direction of the set of the current from the ship's last found 
position, as if it had been a distance and course sailed by the ship, and you 
will obtain her true place. It is very necessary to take care that the ship's 
course is so shaped that the current may not carry her into any danger, and 
this brings us to the further consideration how to direct a ship's course, if 
she has to sail in a current whose drift and set is known, towards a certain 
point. In order to answer this question it is necessary to assume the rate 
at which the ship will be able to sail, and this can usually be done with 
sufficient accuracy. 

Let E^ {see Fig. 11) be the place of departure, T be the point she is bound 
for, and let us suppose your ship will be able to sail 4 knots an hour 
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The set of the current is indicated by the arrow, and its drift is IJ knots per 
hour. Join E^ T by a straight line ; this is the line you wish to sail on. From 
B^ set off E^ C equal to 1^ miles and parallel to the set of the current. Take 
your compasses, with a pencil in one leg, and take off 4 miles (the assumed rate 

at which your ship sails) and with the 
steel point of the compasses at G strike 
off part of a circle cutting E^ T in E^. 
Join C E^, ascertain the direction of the 
line C E^, and you will have the course 
you must steer from E^ in order to keep 
on the line E' T. For draw E^ E^ parallel 
to C E^ and E^ E^ parallel to C ES cut- 
ting one another in E^, and you will find 
if you measure (or you may know from 
the properties of parallelogranis, which 
is the name given to a figure like C E^ 
E^ E^, whose opposite sides are parallel) 
that E^ E^ = C E^ = 4 miles, and that 
E^ E^ is equal to E^ C = to 1^ miles. Thus we have exactly the same con- 
ditions that we considered above in finding the ship's position, when her course, 
distance, and current, were all known ; E^ E^ representing the ship's course and 
distance, E^ E^ the set and drift of the current, and E^ E^ the true track of 
the ship, as was required. 

If you find these questions of ascertaining your position, when affected by 
currents, rather difficult at first, please do not give them up, and gvsss the 
effect of the currents instead of calculating it, for more ships are lost I believe 
through bad guesses being made than from any other cause. 

One or two considerations may assist yon in this matter. Firstly, if you 
are sailing for so many hours in the flood stream and then the same number of 
hours in the ebb stream, you may generally assume that one stream counteracts 
the other, and you need not calculate either, except to see that you are not 
carried by either stream into any danger. Secondly, if you are sailing in a 
current for a certain number of hours, perhaps beating to windward and making 
a number of courses, you need not calculate the effect of the current for each 
course (except as above, to see that you are not carried by it into any danger), 
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but can reckon and lay down what this eflfect amounts to at the end of the sup- 
posed number of hours. 

Examples. — Bound from C to B, supposing the tidal stream, slack, and 
the south-westerly current 1 knot per hour, your rate of sailing on a N. b. E, 
course 6 miles per hour; where will you be at the end of 12 hrs. ? Set 
oflf C g, N. b. W., 72 miles (=6 x 12) through g draw gg' parallel to the arrow 
showing the direction of the current equal 12 miles (= 1 x 12). Then g' will 
be your position at the end of 12 hrs. 

Again, you are at g and bound for B, what course would you steer, if the 
drift of the current for the next 4 hrs. were 1 knot per hour, its set S.W. b. W. 
\ W. and your own rate of sailing 6 knots ? Set oflf g' h S.W. b. W. 
i W. = 4 miles (=4x1 knot). Join g' B. Take h k = 24 miles (4x6 
miles), then with h as centre and h k as radius, draw the arc, cutting g' B 
in k. Join k h, and through g draw g' k' parallel to k h, g' k' is the course 
you must steer, and is W. b. N. i N. 

Questions. 

1. Bound from S' to B, fair wind, running 8 knots an hour, met a S.S.E. 
current of IJ knots per hour, what course should I steer ? Ans, N.E. b. E. ^ E. 

2. In question 1 wind veered to N.N.W., so that ship made 1 point leeway, 
what course ought I then to steer ? Arts. N.E. ^ E. 

3. On the 11th of February, 1884, sailed from C for T at 11 a.m., how 
would the tidal stream be ? Ans. — It would be ebb and with the ship. 

4. On the 16th of February, 1884, how much water will there be in addition 
to the soundings over the bar at the entrance to A at 2 p.m. ? Ans. — Half the 
difference between spring and neap rise = 4- = 2 -|- f neap rise = 2 -|- 5 = 7 ft. 

5. Steering S.E. off E.', close hauled on starboard-tack and making 5 knots 
an hour by the log, and 1 point leeway. Current setting S.S.E., 2 knots, 
observed at 9 p.m. light to bear S. b. E. and again at 11 p.m. to bear S.W. i W. 
How far is the ship from the light at 11 p.m. ? Ans, 9 miles. 
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CHAPTEK V. 

Signs on the Chart, SouNDma, and Loa of a VoYAaE. 

In preceding chapters I have endeavoured to describe how to find the ship's 
position by means of the log and compass, and how to shape her course with 
reference to distance, direction, and currents. 

There are still some points to be considered, such as the meaning of the 
signs and abbreviations on the chart, the nature of the lights and buoys, and, 
most important of all, the soundings, which show the depth of water. 

At the end of this book you will find explanations, in a tabular form, of the 
various signs, &c., adopted in charts issued by the Admiralty ; other charts are 
founded upon the Admiralty charts, and a similar system of signs is used. 

Lights. — With regard to lights, you should carefully note the description of 
each given on the chart, whether it is F. (Fixed) or Eev. (Eevolving) ; if it is 
Eev. or Fl. (Flashing), in how many seconds the revolution or flash occurs, the 
colour of the light, and so on ; for, by failing to observe these important dis- 
tinctions, serious accidents may happen. 

Ship's Lights and Fog-Signals. — Thus a vessel at anchor where there was 
much motion with a riding light up might be mistaken, when close to you, for 
a Flashing light which you thought to be twenty miles distant ; but if you 
counted the seconds between the flashes, and compared them with the time 
stated on the chart, such an error could not occur. Harbour lights are usually 
red. Lights to be carried and fog-signals to be used by steamers, sailing-ships, 
fishing-boats, &c., under way or at anchor, are given in a tabular form also 
at p. 51, according to instructions issued by the Board of Trade in 1881. 

On foggy coasts at important headlands fog-guns, fog-horns, or fog-whistles 

hBve been established, and are of the greatest service in such dangerous 

JooaJWes. As the intervals between the reports of guns fired, or blasts from 
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horns or whistles, is necessarily long, the direction of the point from which 
the sounds appear to come may be estimated ; but this direction will be affected 
by the wind, and will appear to be more to leeward than is the case. Ton may 
perhaps be in a fog yourself, whilst the headland upon which the fog- whistle 
is established is surrounded by some miles of clear weather and consequently 
not be in operation, you should not, therefore, place too much reliance upon 
hearing a fog- gun or fog- whistle, but look upon it rather as a useful help. 

Buoys. 

It is most important to understand the system of buoys in use where your 
voyages generally carry you, more particularly as the systems adopted by 
different countries vary so much. The following notes on buoys are extracted, 
by the kind permission of the editor, from his most useful little work, " The 
Sailor's Pocket Book." * 

System of Buoyage^ in use by the Corporation of Trinity House, in 

Buoying New Channels. 

The side of the channel is to be considered starboard or port, with reference 
to the entrance to any port/rom seaward. 

The entrances of channels, or turning-points, shall be marked by conical 
buoys with or without staff and globe, or triangle, cage, etc. 

Single-coloured can-buoys, either black or red, will mark the starboard side, 
and buoys of the same shape and colour, either chequered or vertically striped 
with white, will mark the port side ; further distinction will be given, when 
required, by the use of conical buoys with or without staff and globe or cage, 
globes being on the starboard hand and cages on the port hand. 

Where a middle ground exists in a channel, each end of it will be marked by 
a buoy of the colour in use in that channel, but with horizonal rings of white, 
and with or without staff and diamond, or triangle, as may be desirable ; in case 
of its being of such extent as to require intermediate buoys, they will be 
coloured as if on the sides of a channel. When required, the outer buoy will be 
marked by a staff and diamond, and the inner one by a staff and triangle. 

♦ Fourth Edition, published by J. Griffin & Co., l^oxV^xc^vi-v^jOcL. ^^vas^^^^.^^. 
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Wrecks will still continue to be marked by green nnn-buoys : light vessels or 
other craft anchored to mark the position of wrecks have their top sides coloured 
green, and exhibit two balls placed horizontally on a yard by day, and two 
white fixed lights placed horizontally by night. 

All light ships and buoys have their names painted on them in conspicuous 

letters. 

In the River Mersey. 

Can-Buoys. — Eed on the starboard hand when running in. 

Nun-Buoys. — Black on the port hand when running in. 

Buoys with perch and ball indicate elbows or turning points in channels. 
Each buoy bears the initial letter of the name of the channel it occupies, with 
a number, according to its situation reckoned from seaward, in the channel 
thus : Q indicates the outer buoy of the Queen's channel. 

British India. 

A uniform system of buoyage is being gradually introduced: it is as 
follows : — 

The side of the channel is to be considered starboard or port, with reference 
to the entrance to any port/rom seaward. 

The entrances of channels or turning points are marked by conical buoys, 
with a staflf carrying globe, or triangle, or basket ; hlack buoys on starboard 
side of the channel, and red on port hand. 

The sides of channels are marked by conical buoys, painted hlacTc on the 
starloard side, and can buoys painted red on the port side. 

Middle grovmds are marked by conical buoys showing red on one side of the 
buoy, hlack on the other, surmounted by a double beacon, either of basket and 
globe or basket and triangle. 

Wrecks are marked by green nun'hvLOjs. 

Fairway buoys are conical and painted chequered hlack and white. 

Isolated sunken rocks are marked by red conical huoys. 

Canada 

Is buoyed on the same system as the United States of America. See 
J^^S"^ 42. 
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China. 

The side of the channel is to be considered starboard or port, with reference 
to the entrance to any port from seaward. 

Buoys coloured red mark the starboard side of the channel ; buoys coloured 
blachy the port side. 

Buoys painted in red and black horizontal bands mark the fairway, and 
should be passed close to. 

Buoys painted in red and black vertical stripes mark the ends of spits, and 
the outer and inner extremes of banks, shoals, or extensive reefs, when there 
is a navigable channel on either side. 

Buoys painted red and black chequered mark rocks, or obstructions of small 
extent, having channels on either side of them. When marking the latter, they 
will be placed to seaward of the danger. 

When two chequered buoys — red and white and black and white — mark an 
obstruction, the red and white buoy marks the starboard side of the channel ; 
and the black and white buoy marks the port side. 

Wrecks are marked by green buoys. 

Beacons are painted in the same manner as buoys. 

Denmark. 

The following are the regulations for buoyage in this country : — 

In coming from the north or from the east, or in entering into a closed bay, 
buoys with red or black poles are on the starboard hand, and buoys with white 
poles on the port hand. 

In coming from the sov^h and from the west, white poles to starboard and 
red or black to port. 

A pole with stripes of diflferent colours indicates a middle ground. 

Buoys are also used with poles to which is attached a broom, the broom 
being turned downwards on the east side of a channel, and upwards on the 
west side. 

Wrecks are marked by casks or buoys painted green and surmounted by 
a green flag. 
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France. 

Shipmasters frequenting the ports and harbours on the coast of France must 
observe the following rules : — 

On entering a channel from seaward, all buoys and beacons painted red 
with a white band near the summit, must be left to starboard ; those painted 
hla^h must be left to port. Buoys that can be passed on either side are 
coloured red with Hack horizontal lands. That part of the beacon helow the 
level of high water, and all warping buoys, are coloured white. The small rocky 
heads in frequented channels are coloured in the same way as the beacons, when 
they have a surface sufficiently conspicuous. 

Each beacon or buoy has upon it, either at full length or abbreviated, the 
name of the danger it is meant to distinguish ; likewise its number, commencing 
from seaward, and thus showing its numerical order in the same channel. 

The even numbers are on the red buoys, and the odd numbers on the hlach 
buoys; the buoys and beacons coloured red mth hlach horizontal hands are 
named but not numbered. 

The letters and numbers are painted in white on the most prominent part 
of the buoys, and are from ten to twelve inches in length. 

The masts of the beacons which do not present sufficient surface are sur- 
mounted for this purpose by a small board. All the jetty heads and turrets are 
coloured above the half-tide level, and on the former a scale of metres is 
marked, commencing from the same level. 

Tide Signals. — ^In French ports, flood and ebb, and the height of the tide, 
are signalled at intervals by means of black balls and by flags ; these are 
hoisted on a mast crossed by a yard. 

A ball at the intersection of the mast and yard indicates a depth of 3 metres 
or 9| feet. Each ball helow this, and in the line of the mast, represents an 
additional height of 1 metre or 3^ feet, — but each ball above it, an additional 
height of 2 metres, or 6^ feet. A ball hoisted at the yard-arm, and seen to the 
left of the mast indicates *25 metres, or | of a foot additional ; but seen to the 
right of the mast, '5 metres, or If feet additional. 

In order to show the state of the tide in respect to flood and ebb, a white 
flag crossed with black from corner to corner and a black pendant will be used. 
One or both oi these will be flying at the masthead, so long as there are 
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2 metres, or 6i feet, of water in the channel : thus, the pendant above the 
flag indicates flood ; the flag alone, high water ; and the pendant below the 
flag, ebb. 

A red flag at the masthead indicates that the state of the tide is such that 
a vessel cannot enter. 

Netherlands. 

The rule is : on entering the channel, &c., from seaward, white buoys must 
be left on the starboard hand ; Hack buoys on the port hand. There are certain 
exceptions to this rule, as at G-roningen, where the colours are reversed. 

Outside buoys and those indicating where the division of a channel begins 
are painted red. 

Wreck buoys are either painted green or chequered Hack and white. 

Belgium 
Is buoyed on the same system as the Netherlands. 

Norway. 

A white stake with a broom turned upwards denotes that the shoal lies to 
the north or east of the mark. 

A black stake with a broom turned downwards denotes that the danger lies 
to the south or west of the mark. 

A stake with white and black horizontal stripes, surmounted by a ball, may 

be passed on either side. 

Russia. 

The buoyage arrangements in Eussia are very similar to those which are in 
use in Sweden and Norway — that is, the sea marks (which mostly consist of 
poles surmounted by diflferent signals and varied in colour), denote the compass 
bearing of the danger which they are intended to mark. The sea-marks are 
jclassified as follows : — 

For the Open Seas. — 1. A red broom open upwards on a red pole means 
that the danger lies to the north. 

2. A black broom open downwards on a white pole means that the danger 
lies to the south. 
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3. Two hlach brooms on a black and white chequered pole means that the 
danger lies to the east, 

4. Two red brooms on a red and white chequered pole means that the 
danger lies to the west, 

5. A hlach pole with cross at the top and surmounted by a ball means that 
a vessel can pass on all sides. 

The Finnish Fiords are buoyed on the same principle as above, but some 
of the marks differ slightly in character. 

Sweden. 

Sea marks placed south or west of a shoal or danger are coloured redy they 
mostly consist of a pole with a broom at the top. Those placed north or east 
of a shoal consist of a smooth unpainted pole. A pole with a cross at the top 
denotes that the shoal can be passed on all sides. 

At night, the intermittent light (on Von Otter's system) is used to indicate 
the sailing channels, one red or white flash eYerj four seconds being used to 
indicate the port side, and two quick flashes either red or white with the same 
interval of darkness, the starboard side. 

United States of America. 

In approaching the channel, &c., from seaward, red buoys, with even numbers, 
must be left on the starboard hand in passing in, black buoys, with odd numbers, 
on the port hand. 

Buoys painted with red and bla^k horizontal stripes will be found on obstruc- 
tions with channel ways on either side of them, and may be left on either hand 
in passing in. 

Buoys painted with white and black perpendicular stripes will be found in 
mid'Charmel, and may be passed close to. 

All other distinguishing marks to buoys will be in addition to the foregoing, 
and may be employed to mark particular spots; a particular description of 
which will be given in the printed list of buoys. 

Perches with balls, cages, &c., will, when placed, be at turning points, the 
colov/r and number indicating on what side they shall be passed. 

Vessels approaching or passing Light Vessels of the United States, in foggy, 
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thick tveather, will be warned of their proximity by the alternate ringing of a 
bell and sounding of a fog-horn on board of the Light Vessel, at intervals not 
exceeding five minutes. 

Soundings. — Soundings, or the depth of water at low water spring tides, 
are shown on the chart by the numbers marked all over the sea. They are 
usually given in fathoms, but sometimes in feet, where the depth is small, as in 
plans of harbours. " Soundings in feet " or " soundings in fathoms," as the case 
may be, will always be found marked under the title of the Admiralty Chart. 

The nature of the bottom is also shown by the letters amongst the sound- 
ings, thus " m " means a muddy bottom, &c., as you will see from the Table 
of abbreviations at p. 53. 

The depth of water is ascertained from the ship by means of the Hand Lead 
Line, or Deep Sea Lead Line which are marked as shown below. Massey's 
Sounding Machine, Walker's Harpoon Sounding Machine, and Burt's Nipper 
and Buoy are most useful auxiliaries when sounding in deep water. For the 
following descriptions I am again indebted to the " Sailor's Pocket Book." 

HAND LEAD LINE. 
Weight of Lead 7 to 14 lbs.. 

Marks. Deeps. 

Fathoms. Fathoms. 

1 

2 — ^A piece of leather with 2 strips 

3 — ^A piece of leather with 3 strips 

4 

6— White 

6 

7— Red 

8 

9 

10 — ^A piece of leather with a hole in it 

11 

12 

13— Blue 

14 

16— White 

16 

17— Red 

18 

19 

20— Two knots 
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DEEP SEA LEAD LINE. 
Weight of Lead 28 to 30 lbs. 

Is from 100 to 200 fathoms long and is marked the same as a handline 
np to 20 fathoms, then with one knot at 25 fathoms, three knots at 30, one 
knot at 85, four knots at 40, and so on to 95. 

Then at 100 fathoms a piece of hunting, at 105 one knot, at 110 a piece of 
leather, at 115 one knot, at 120 two knots, and so on as in the first 100 
fathoms. 

Massey's Sounding Machine. 

The register wheels are set at the starting points, the small one at the 
10 fathom mark ; and the large one on the opposite side at the 150 fathom 
mark, the catch is then shut down on the fan. On entering the water the 
catch is lifted and the fan revolves until hottom is reached, when the fan stops 
and the catch falls on it. It registers the depth in fathoms. 

Walker's Harpoon Sounding Machine. 

The first wheel marks one revolution in 80 fathoms; and the second one in 
150 &thoms. 

The dials are set hy turning the button on the first dial until the pointer is 
opposite the number 80, and the index of the wheel on the other side of the 
machine points to 150. 

Burt's Nipper and Buoy 

Is a small metal apparatus, similar to a snatch block, attached to a canvas 
conical bag which acts as a buoy ; the line is snatched in the block, the whole 
forming a sort of floating pulley. As long as the strain of the descending lead 
is on, the lead line runs freely, at the same time the bag is, to a certain extent, 
submerged. On the strain being removed, by the lead reaching the bottom, the 
line is nipped by a spring, and the bag rising to the surface gives notice that 
the sounding has been obtained, and that the line may be run in ; the depth of 
water being known by the position in which the nipper is found on the lead 
line. 
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Use of the Iiead. — The use of the lead is the surest way of testing your 
" Dead Beckoning '* (written D. E.), as the position is called in which you reckon 
by means of log and compass your ship to be. 

When your position has been found by observation of heavenly bodies, or 
objects marked on the chart, it is called " Position by Observation." When you 
are doubtful about your position turn at once to the lead as your best friend ; 
when entering harbours (however well you know them, for "people often 
stumble over their own doorstep ") always keep the hand-lead going, and the 
crew will soon find how much trouble it saves all hands in the end. 

L. L. L. L. are said to be the sailor's watchword, meaning " Log, Lead, 
Latitude, Look out,'* and of these I am sure you will find that the lead is the 
most to be relied upon. About latitude I have said but very little to you, it is 
placed amongst the four L's because it is so easily and surely found by obser- 
vation of the sun or Pole star ; when you have mastered the use of the chart 
for coastal navigation I hope you will go on to learn foreign-going or ocean 
navigation. 

In using the deep-sea lead, remember always to heave from the windward 
side of the ship. 

In order to make some trial of the contents of this book we will take a 
voyage together in a well-equipped fore and aft schooner of 100 tons, drawing 
12 ft. in ballast, starting from the roadstead at D to take in cargo at T, for A 
harbour. See Log of schooner " Brave," p. 48 to 50. 

Coasting Log Book.^But to begin with, I don't know of a satisfactory 
form of log for coasting vessels, and the ordinary form of sea log has never 
seemed to me well adapted to the very varied circumstances of coasting and 
harbour life. At sea, for example, the work is done as much as possible at the 
change of the watches, and the whole round of the 24 hrs. is always occupied ; 
moreover, on a foreign voyage the day is naturally reckoned from noon. In 
coasting voyages the work is necessarily much less regular; harbours are 
frequently made, and shore-time employed, &c. Now, too, that patent logs are 
so much in use a special column seems desirable to note the readings, and it is 
much for the advantage of the log never to set the pointers, but to let them run 
on continually, as they will not be loosened b^ fa\ei\»\sy£i ofl S5si^\sl ^j^sjk?^. "'^isx^-^'^ 
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in reckoning are also less likely to occnr, I believe, when the plan here 
proposed has been adopted and your officers haye become accustomed to it. 

The " Beaufort Scale of Estimating the Force of Wind,*' ranging from = a 
calm, to 12 = a hurricane, has been suggested in the log on account of its 
convenient brevity. 

The heading employed for the following log is for the above reasons 
suggested for trial as a coasting log; no printing is introduced below the 
heading, and faint dividing lines are used, so that the remainder of the page 
below the heading can be employed, if required, for a journal in harbour, &c. 
Whatever form of log book you adopt you should have a log board, or log slate, 
ruled on both sides to correspond with it. 

Sailing Directions. — We shall of course have provided ourselves with the 
best sailing directions that we can procure, especially as the coast is new to all 
hands, and have made enquiries if there have been any changes in or additions 
to the lights^ or huoys^ since the date of the publication of our chart. 

Remarks upon the Voyage. — After leaving D the ebb and flood tides have 
not been allowed for as they would counteract one another. At eight bells, 
morning and evening (8 a.m. and 8 p.m.), all hands, except the watch on deck, 
mustered, after trimming sails, &c., in the master's cabin for prayers, a short 
lesson from God's Word and a hymn, in which all joined very heartily, a special 
prayer was used when under way, and a prayer of thanksgiving the first time 
they assembled after arrival in harbour. "Jack" said he liked this, and he 
believed that seafaring-men were generally religious at heart, for they saw much 
more than others of " the works of the Lord and His wonders in the deep." 
Jack also remarked, " The skipper tells us that if we can meet for meals he 
doesn't see why we can't also meet for prayers." 

He told me, too, that they had a capital box of books on board, lent to them 
by a clergyman of some waterside society, whose name he could not quite 
remember, and that the captain was very kind in helping them to learn during 
spare hours. Jack told me, too, how they had a new-fashioned kerosene oil 
stove on board, only about a foot square, by means of which, in half an hour, 
they could always get themselves a cup of cocoa at 4 a.m., or after reefing, 
without " rousing " out the cook. Jack spun me all this yarn when we were 
anchored with the hedge under the land ; I thought we were too close in for 
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safety, but he said the " Brave " was a good ship to hold to windward, although 
she didn't seem so to me on the night of the 27th of February in the Strait ! 

Off G in the fog we were very careful about the soundings, as the sailing 
directions told us that it could be rounded with perfect safety by the lead, 
although the currents were strong and uncertain. [This is not an imaginary 
case, but is similar to the conditions off Gape Bace, and forms a good example 
of the use of soundings where nothing else can be relied upon]. 

In the voyage from T to A the necessity of allowing for leeway and currents 
is exemplified, also the desirability of having a common log on board as well as 
a patent one. 

Now having arrived safely in our port let me say good-bye, reminding you 
that we must, in all our voyages, do the best we can to help ourselves, leaving 
the rest to the G-reat Captain of our salvation, and resting assured that in His 
own good time He will bring us safely to the haven where we would be. 

Questions. 

1. What are the four L's a sailor should attend to ? 

2. What do the two white bunting marks on the hand lead line mean ? 

3. How is the Deep-sea line marked at 100 fathoms, and at 75 fathoms ? 

4. What do the letters col., y. m., cl., mean when found amongst the 
soundings ? 

5. What are the lights an open fishing-boat is to show at night when under * 
way? 

6. What is the new rule in the 1881 regulation about lights, when under 
way, that is applicable to all ships ? 

7. Caught in a heavy N.W. gale half way between V and B, the rate of the 
lee* currents being 3 knots, the ship finding the sea' too heavy to run lies within 
7 points of the wind and makes 5 points leeway, her speed by log being 2 knots, 
on which tack would you keep her ? Where would you be at the end of 24 hrs. 
by D. E. ? What would be the result of heaving to, first on one tack and then 
on the other ? Ans. — She should heave to on the starboard tack and try to get 
under the land at F. Upon the port tack she would probably be driven ashore 
near C, and would certainly go ashore if she hove to for 12 hrs. on the port 
tack and then wore to starboard tack. 
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Log of the Schooner "Brave," 100 Tons Register, from D towards T. 



I 



Date. 1884. 



Month. 



Day. 
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Wed. 
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Weighed a 
being 11*5. 
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4 a.m. 



5 a.m. 
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6 a.m. 
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47-5 
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ole Star bore N. b. E. ^ E., 
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Moon on the 26th Feb. after- 

ceeded to sea, all sail set. 
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Log overboard at 5 a.m., 
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D Island, disi ^ m. Tried 
pumps at 6 a.m. ; no water 
m her. 

Tacked ship. Bar. 30*20. 
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flood tide. 
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At midnight Bar. 29*80, 
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W.N.W.. kept fog horn 
going, 3 blasts. 2-30 heard 
steamer's whistle astern, ob- 
served her 8 lights, showed 
flare up light over stem. 

Allowed 6 m E.N. E. cur- 
rent since midnight. Sound- 
ed at 4 a.m. 26 fathoms sand. 

Sounded at 5 a.m. 24 
fathoms sand. 

Sounded at 5*30 a.m. 24 
fathoms sand. 

Sounded at 6 a.m. 
fathoms sh. Allowed 
easterly current of 8 
since 4 a.m. At 6 a.m. 
g>bed ship and steered 
N. b. E., still foggy. 

At 8 a.m. sounded 45 f. sh. 
Allowed 2 m. S. b. W. cur- 
rent since 6 a.m. 
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Log op the Schooner " Brave," 100 Tons Register, from D towards T — continued. 



I)«te. 1884. 
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Feb. 27 


Wed. 


7*30 a.m. 


91-5 


. . 


• • 


N.N.B. 5. 


Hove log over off Nun 
Buoy. Allowed 8 m. E. for 
ebb tide. 


»♦ 


n 


1-30 p.m. 


36-5 


45-0 


W. JN. 


0. 


Becalmed at 1*30 p.m. 
Tried pumps. 


»♦ 


»» 


4 p.m. 


86-6 


• • 


N.W. b. N. 


W.8.W. 4. 

\ 


Allowed 4 m. ebb tide, 
E. b. N. Stowed jib and 
made all snug for the night. 
10*30 observed a large ship 
on lee bow, close hauled on 
starboard ta.ck^ Vss^^ -^c^vc^ 



Vk 
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Loo OF THE SoHOONEB ** Brave/' 100 ToNS Begister, FROM T TOWARDS A — Continued, 



Date. 1884. 



MoDth. 



Day. 



Hour. 



DUTANOB. 



Noted on 
Patent Log. 



Miles 
mn. 



Coone. 



Direction and 

Force (0 to 12) 

of Wind. 



Remabka. 



Feb. 27 



J'6&.28 



n 



n 



»» 



Wed, 



Thur. 



9» 



Feb. 29 



9* 



»» 



» 



^t 



» 



Fn. 



t» 
»> 

»» 
»» 



12 mdght. 



68-8 



4a.in. 
12 noon. 

8 p.m. 

4 p.m. 

8 p jn. 
midnight. 

4 a.m. 



6 a.m. I 

7 a.m. 

8 a.m. 

9 a.m. 
10-80 a.m. 



nooiL 



74-7 
82-9 

92-7 

97-8 

•8 
241 

601 



82-8 



by common 
log. 






5-9 

8-2 

9*8 
61 

2*8 
24*0 

86*0 



> 



9-9 

101 
101 

100 



I 



N.N.W. 



N.W. 
W.N.W. 

W. b. N. 

S. W. b. 8. 

S.W. 
S.W. 



8.W. i W. 



»» 



W.S.W. 5. 



S.W. 9. 

S.8.W. 9. 

S.8.W. 7. 
8.E.5. 

N.E. 8. 
N.E. 5. 

N.B. 7. 



N.N.B. 8. 



»» 
•> 



Bar. 29-50. Standing well 
offshore to take advantage of 
Strait current. Allowed 6 m. 
up to midnight W.S.W. for 
Strait current and flood tide. 
At midnight wind suddenly 
backed to S.W. in a sharp 
squall. Beefing all middle 
watch until under double- 
reefed fore-sail at 4 a.m. 

Leeway 8 points. Pumped 
ship every hour. 

Gale continuing. Bough 
cross sea. Bar. 29*40. Lee- 
w^ 8 pNOints. 

2 points leeway. Set 
2 reefed mainsail and stay- 
sail without bonnet. 

1 point leeway. Since 
midnight allow 16 m. S.W. 
b. W. i W, 6nrrent. Bar. 
29*30, stationary. 

4m.currentS.W.b.WiW. 
allowed. By D. B., F light 
bears S.W. 182 m. 

Midnight. Bar. 29*40, 
rising rapidly. 4 m. current 

4m. S.n. current. Allow- 
ing ship about 10 m. per 
hr., and S. current 2 m. per 
hr., found course to steer 
for F to be S.W. i W. At 
5*30 a.m. lost patent log, line 
seemed bitten close to log. 

Got ready common log at 
once. 

At 8 a.m. sighted F 
headland bearing S.W.b.W. 

1 m. off F, from which 
reckoning backwards posi- 
tion on chart was shown at 
8 a.m., or D. B. was 8 m. 
too far to westward ; Strait 
current was probably re- 
tarded by south-westerly 
gale. H. W. at A to-day at 
about 2*15 p.m. 

Let go port bower anchor 
off Messrs. Tomkins' wharf 
at noon, and hauled along- 
side. Telegraphed arrival 
to owners. 
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LIGHTS TO BE CABBIED BY SHIPS AND BOATS, AND FOG 

SIGNALS TO BE USED. 



Deecriptioa of Ship or Boat. 



Ho. 1. — Steamer under way 



No. 2. — Steamer under way and 
towing. 



Lights to be cairled and Fog Signals to be used. 



A bright white masthead light, at least 20 feet above the hull, 
to throw ^e light from right ahead to 2 points abaft the 
beam on either side, and to be visible 5 miles in clear 
weather; 

also a green light on the starboard side, and av 
red light on the port side, each of these lights | 
to show from right ahoeid to 2 points abaft I 
the beam, and to be visible 2 miles in clear \ Termed 
weather. These lights shall be provided with / Side Lights 
inboard screens projectmg at least 3 ft. for- | 
ward from the light, so as to prevent eitber I 
light from being seen across the bow. 

DuHng fog, — ^A prolonged blast from her steam whistle at in- 
tervals not greater than 2 minutes. 



In addition to the above described in No. 1, a second bright 
white maslhead light, similar to the first one ordered, and 
placed vertically 3 ft. beneath it 



No. 3. — Ship being towed. 



Side lights only. 



No. 4. — Sailing ship. 



Side lights only, precisely similar to those ordered for a steamer. 

See No. 1. 
During fog, mitt or faJUing snow she shall make with her fog- 
horn, at intervals of not more than 2 minutes — 
when on the starboard tack, one blast, 

„ port „ two blasts in succession, 

with the wind abaft the beam three blasts in succession. 



9t 



1* 



No. 5. — Steamer or sailing ship, 
when at anchor. 



A globular lantern, not less than 8 in. in diameter, to show all 
round the horizon and be visible 1 mile, placed where it can 
best be seen, and not more than 20 ft. above the hull. 

In fog. — ^Bing the bell at not less than 2 min. intervals. 



No. 6. — Steamer or sailing ship, 
not under command. 



When laying a telegraph 
cable, or disabled. 



At night, — ^Three red lights in globular lanterns, 10 in. in 
diameter, in a vertical line, one over the other, not less than 

5 fi;. apcirt, where a steamer's masthead light is carried. 

In daytime, — ^Three black balls, each 2 & in diameter in a 
vertical line, 3 ft apart in front of but not lower than her 
foremast head. 

Three lights in globular lanterns, each not less than 10 inches 
in diameter, in a vertical line over one another, not less than 

6 feet apart ; the highest and lowest of these lights shall be 
red, and the middle light shall be white, and they shall be of 
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LIGHTS TO BE CARRIED BY SHIPS AMD BOATS, AND FOG 

SIGNALS TO BE TJ8m>.— continued. 



Descrtptfon of Ship or Boat. 



No. 6.-^Wlien laying a telegraph 
cable, or disabled-^-con^. 



No«7.— Pilot Tessels^ when en- 
gaged on their stations. 



No. 8. — Open fishing boats and 
other open boats. 



LIghta to be carried and Fog Signals (o be used. 



snch a character that the red lights shall be visible at the 
same distance as the white light. By day she shall carry in 
a vertical line one over the other not less than 6 feet apart, 
in front of but not lower than her foremast head, three shapes 
not less than 2 feet in diameter, of which the top and 
bottom shall be globular in shape and red in colour, and the 
middle one diamond in shape and white. 
K.B.-^The ships referred to in this Article, when not making 
any way through the water, shall not carry the side lights 
but when making way shall carry them. 



Only a white light at her masthead, visible all round the horizon, 
and flare-ups at 15 min. intervals. 

N.B. — ^A pilot vessel, when not engaged on her station on pilot- 
age duty, shall carry lights simSar to those of other ships. 



Open boats and fishing vessels of less than 20 tons net registered 
tonnage, when under way, and when not having their nets, 
trawls, dredges or lines in the water, shall not be obliged to 
carry the coloured side lights ; but every such boat shall in 
lieu thereof have ready at hand a lantern with a green glass 
on the one side and a red glass on the other side; and on 
approaching to or being approached by another vessel, such 
lantern shall be exhibited in sufficient time to prevent col- 
lision, so that the green light shall not be seen on the port 
side nor the red light on the starboard side. 



No. 9.— Fishing vessels and open 
boats, if in the sea off 
the coast of Europe lying 
North of Gape Finis- 
terre; when at anchor 
and attached to nets 
and stationary. 



All fishing vessels and fishing boats of 20 tons net registered 
tonnage, or upwards, when under way and when not required 
by the following regulations to carry and show the lights 
therein named, shall carry and show the same lights as other 
vessels under way. 

All vessels when engaged in fishing with drift nets shall exhibit 
two white lights nom any part of the vessel where they can 
be best seen. Such lights snail be placed so that the vertical 
distance between them shall be nbt less than 6 feet and not 
more than 10 feet ; and so that the horizontal distance between 
them measured in a line with the keel of the vessel shall not 
be less than 5 and not more than 10 feet. The lower of these 
two lights shall be the more forward, and both of them shall 
be of such a character, and contained in lanterns of such con- 
struction as to show all round the horizon, on a dark night 
with a clear atmosphere, for a distance of not less than 3 miles. 

A vessel employed in line fishing, with her lines out, shall cany 
the same lights as a vessel when engaged in fishing with drift 
nets. 

If a vessel when fishing becomes stationary in consequence of 
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LXGHTS TO BE CARRIED BY SHIPS AND BOATS, AND FOQ 

SIGNALS TO BE USED— con/miMd. 



DMcriptioa of Ship or Boat 



Lights (0 be carried and Fog Signals to be nsed. 



No. 8.— «mitfitiec{. 



No. 10. — Ships being overtaken. 



her gear getting fast to a rock or other obstrnction, she shall 
show the light and make the fog signal for a vessel at 
anchor. 

Fishing vessels and open boats may at any time nse a flare-np 
in addition to the Ughts which they are by this Article re- 
quired to carry and show. All flare-up lights exhibited by a 
vessel when trawling, dredeing, or fishing with anv kind of 
drag net shall be shown at the after part of the vessel, except- 
ing that, if the vessel is hanging bv the stem to her trawl, 
dredge, or drag net, they shall be exhibited from the bow. 

Every fishing vessel and every open boat when at anchor between 
sunset and sunrise shall exhibit a white light visible all round 
the horizon at a distance of at least 1 mile. 

In fog, mist, or falling snow, a drift-net vessel attached to her 
nets, and a vessel when trawling, dredging, or fishing with 
any kind of dbmg net, and a vessel employed in line fishing 
with her lines out, shall at intervals of not more than 2 minutes 
make a blast with her fog-horn and ring her bell alternately. 



A white li^ht or flare-up shown from her stem to the over- 
taking ship. 
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Explanation of Signs and Abbreviations adopted in the Charts issued 

by the Hydrographic Office, Admiralty. 



Quality of the bottom. 


General Abbreviations. 


General Abbreviations. 


I. 


— blue 


Alt. {nea/r a light) Alternating 


Lt. — Light 


Uk. 


— black 


Anch«*. 


— Anchorage 


Lt. F. — Light Fixed 


hr. 


— brown 


B. 


— Bay 


Lt. Fl. — Light Flashing 


brk. 


— broken 


B. (near a buoy) Black 


Lt. Int. — Light Intermittent 


c. 


— coarse 


Bat'. 


— Battery 


Lt. Rev. — Light Revolving 


d. 


—-clay 


B\ 


— Bank 


Lt. Occ. — Light Occulting 


crl. 


— coral 


C. 


— Cape 


Lt. Alt. — Light Alternating 


d. 


— dark 


0. G. 


— Coast Guard 


L. W. — Low Water 


/. 


— fine 


Oath. 


— Cathedral 


Magz. — Magazine 


9- 


— gravel 


Ch. 


— Church 


Mage. — Magnetic 


gn. 


— green 


Chan. 


— Channel 


Min. (near a light) Minutes 


grd. 


— ground 


Oheq. (near a buoy) Chequered 


Mt. — Mountain 


r 


gray 


Col*. 


— Coloured 


Np. — Neaps 

Obsn. Spot — Observation Spot+ 


— hara 


Cr. 


— Creek 


m. 


— mud 


E. D. 


— Existence Doubtful 


P. — Port 


01/8. 


— oysters 


Fig. Lt. 


— Floating Light 


P. D. — Position Doubtful 


oz. 


— ooze 


Fms. 


— Fathoms 


Pk. — Peak 


peb. 


— pebbles 


Ft. 


— Feet or foot 


Pt. — Point 


r. 


— rock 


G. 


— Gulf 


R. — River 


rot 


— rotten 


Gt. 


— Great 


R. (near a buoy) Red . 


8, 


— sand 


H. 


— Hour 


Rf/ _ Reef 


8ft 


— soft 


Hd. 


— Head 


Rk. — Rock 


8h, 


— shells 


Ho. 


• — House 


Sd. — Sound ' 


8pk. 


— speckled 


H'. 


— Harbour 


See. (near a light) Seconds 


8t 


— stones 


H. S. (near a buoy) Horizontal 


Sh. — Shoal 


8tf, 


— stiff. 




Stripes 


Sp. — Springs 


w. 


— white 


H.W. 


— High Water 


Str. — Strait 


wd. 


— weed 


H. W. F. 


-p jHigh Water 
®^- IFull and Change 


Tel. — Telegraph 


y- 


— yellow 


Vam. — Variation 






I. 


— Island 


ViL Village 






1'. 


— Islands 


Vis. (near a lighf) Visible 

V. S. — Vertical Stripes 






Kn. 


— Knots 






L. 


— ijake 


W. (near a bwyy) White 

W. PI. — Watering Place 

Occ. (near a light) Occalting 






Lat. 


— Latitude 






Long. 


— Longitude 



GENEBAL BEMABES. 

All Charts and Plans are, where practicable, constructed upon the True Meridian, i.e.^ the 
East and West marginal lines are drawn parallel to the True Meridian. 

Soundings are reduced to mean Low Water of ordinary Spring tides, and are expressed in 
Fathoms (of 6 feet) and fractions of a fathom, or in feet and fractions of a foot, such being 
denoted on the title of the Chart. 
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Qutaity 



h. 

hlk. 

br. 

brk. 

c. 

d. 

crl. 

d. 

/• 

9- 
gn. 

grd. 

f 

oys. 

oz, 

peb, 

r, 

rot, 

8. 
8/t. 

sh, 
8jpk. 

St. 

stf. 

w. 

wd. 
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Tbe nnderlined figures oa the diy buika rapreseDt in fe«t or fathoms the depth of water over ' 
wm at High Water, or the heights of the banks above Lov Water, The method adopted is 
cpUloed in the Title of the Chart. 

The Foloctfy of Tide is eiprwBed in knots and fractiona of a knot. The Period of the Tide 
dng ahown thiu lit Qr., 2nd Qr., 3rd Qr., 4th Qr., for 1st, 2nd, 3rd, and 4th Quarters. 

The AuB of Tide Is measnred from the mean Low Water level of Ordinarr' Springe. Tbe 
'on^ of ^de is measured from the Low Water of one tide to the High Water of the following 
de. 

All hedghta are given in feet above High Water Ordinary Springa, and in places where there 
I no tide, above the level of the sea. 

All bearings, including the direcdon of winds and currents, are Magnetic ; except when 
thcrwiae ezpresaed. Bearings of Lights are given aa seen from seaward, and not from the lights. 

The natmal Scale, oi the proportion which tbe Chart bears to the earth, (obtuned bj 
sdndng the number of &et in the minute of latitude to inches, and dividing the product by the 
nmber of inches to a mile the chart is drawn upon,) is represented thus Trhn- 

A CaUe's length is assumed to be the 10th part of a 8«a mile, or equal to 100 iathonu. 



INDEX. 



Abbbeviatioks on chabts, 54 
Addition of decimals, 6 
Admiralty charts, 6 

n „ signsand abbreviations upon, 

64 

9, „ general remarks, 54, 55 

Age of moon, how to judge, 32 
Aim of book, 1 
Anchor light, 51 
Anchorage, 4 
Angles, 6, 7, 9, 10, 11 

„ requisite size in taking cross-bearings, 
24 
Angular measurement, 8 
Arc of a circle, 8 
Arrangement of binnacle, 25 
Atlas, 10 

Beaufobt scale, 46 
Bearings, cross, 23-25 
third, 23 

shown on charts always magnetic, 54 
„ of lights on charts given from » a- 

ward, 55 
„ how to take, 17 
importance of, 25 
practice in taking, 17 
of two known objects in line, 24 
two of same object, 24 
Belgium buoyage, 41 
Binnacle, 13 

„ arrangements of, 25 
Bowl, compass, 12, 13 
Bravcy log of, 45, 48-50 
BrJtiab India buojage, 38 



»> 



99 



99 



» 



19 



)» 



)9 



}> 



9» 



}9 



»9 



Board, lOg, 46 
Buoyage, changes in, 46 
Buoys and buoyage, 37-43 
„ Trinity. House, 37 
„ River Mersey, 38 
„ British India, 38 
Canada, 38 
China, 39 
„ Denmark, 39 
„ France, 40 
„ Netherlands, 41 
„ Belgium, 41 
„ Norway, 41 
Russia, 41 
Sweden, 42 
United States, 42 
Burt's nipper and buoy, 44 
" By " word relating to compass, 14, 15 

Cables, 3, 6 

„ length, X, 3, 55 
Canada buoyage, 38 
Captain, Great, 47 
Card, compass, 12 
Care of charts, 4 

Cause of deviation of compass, 20-21 
Cause of tides, 30 
Changes in lights or buoys, 46 
Charts, abbreviations and signs on, 54 
admiralty, 5 

signs and abbreviations 

upon, 54 
true meridian on, 54 
„ care of, 4 
„ measurement, 3 
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}» 



» 



n 



J* 



» 



» 



» 



w 



Charts, Mercator, 3 

Mercator, construction of, 10 

object of, 1 
China buoyage, 39 
Circle, arc of, 8 
Circles, great, 9 
„ small, 9 
Coasting log book, 45, 48-50 
Compasses, 4 
Compass course, 13, 21 

mariners, 1 1, 12-22 
variation of, 11, 16, 17 
Construction of charts, 10 
Course, true, 21 

magnetic, 21 

compass, 21, 29 
Cross bearings, 23-25 
Currents, 29, 32-34 
Current arrows, 30 

not shown by lo^, 32 

sailing, figures illustrating, 33, 34 
Currents and tides affected by locality 
winds, 32 

D. R, 45 

Dangers of moveable iron, 21, 49 

Dead reckoning, 1, 45 

Decimals, 6, 7 

Deep sea lead and line, 44 

Denmark buoyage, 39 

Definitions, compass, 21, 22 

Degrees, 2, 8 

„ of latitude, x 

„ of compass, table for converting 
points, and vice versd^ 16 
Directions, sailing, 46 
Dividers, 3, 4 
Division of decimals, 7 
Drift of current, best way to find, 33 

Earth, Mercator's chart of, 10 

Earth, shape of, 6, 8 

Ebb tide, 30 

Equator, 2, 3, 8, 9 

Error, total, of compass, 21, 22 

Examples in compass, 18 

„ in current sailing, 35 



and 



into 



Examples in finding time of high water, 31 
Explanations of words and signs, 11, 22, 27, 54 

Fall of tides, 30 
, Fathom, x 

Fishermen, a word to, 26 
Fishing boats lights, 52, 53 
Finding ship's position, 23 

}) n „ by cross bearings, 23 

» 99 9> }> two bearings of same 

object, 24 
Fixed lights, 36 
Fleur-de-lis on compass, 17, 22 
Flood tide, 29 
„ tidal streams, 29 
„ stream, arrows of, 30 
Fog-signals afloat, 51 

„ on headlands, 36 

FourL's, 45 
France, buoyage, 40 
„ tide signals, 40 

General remarks on charts, 54, 55 

Gimbals, compass, 13, 22 

Glass, sand, 5 

Graduated, 11 

Great Captain, 47 

Great circle, 9 

Greenwich, 2, 9 

„ meridian of, 2 

Guns, fog, 36 

H. W. F. and C, 30 
Half points, compass, 15, 16 
Hand lead and line, 43 
Harbour lights, 36 

„ plans of, 4 
Harbours, tidal, 32 
Harpoon sounding machine, 44 
Headlands, fog-signals on, 36 
Heights of banks above low water, 55 

„ on charts, 55 
Hemisphere, 10, 19, 22 
High water, time of, 30-32 

full and change, 30 
rough way to find, 30 
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Index. 



Horns, fog, 36, 51 


Longitude, scale of, 2, 4 


How to find drift of current or tide, 33 


Line, rhumb, 10, 11 


Hydrographic, 11 


Linear measure, sea, z 




Lubber line, 13, 25 




Imfobtance op practice in taking bearings, 








25 


Machines, sounding, 44 


Iron of ship, effect on compass, 21, 49 


Magnetic beanngs 


on charts, 55 




>» 


course, 21 


Jack s notions, 46 


n 


poles, 17 






»» 


meridian 


.17 


Knots, x, 3, 5 


»> 


99 


on chart, 17 




»» 


north, 21 




L. L. L. L., 45 


Magnitude, 22 




Latitude, 2, 3, 9, 10 


Maps, 1 






„ parallels of, 2 


Mariner'i 


3 compass. 


12-22 


„ minutes of, 2 


9> 


99 


card, 12 


Lead lines, hand, 43 


>» 


99 


needle, 12 


„ „ deep sea, 44 


9» 


99 


bowl, 12, 13 


„ „ use of, 47 


» 


99 


lubber line, 13 


League, viii 


» 


99 


course, 13 


Leeway, 28 


W 


99 


gimbals, 13, 22 


„ how measured, 29 


»> 


» 


binnacle, 13 


„ questions on, 35 


>» 


99 


points of, 13-16 


LighlS| fishing boat, 52, 53 


» 


99 


the word " by," 14, 15 


„ ships, 51 


»» 


99 


half and quarter points. 


„ houses, 36 






15,16 


„ harbour, 36 


» 


99 


error of J point in 10 m. 


„ at anchor, 51 






distance, 21 


„ changes in, 46 


>» 


99 


value of points, 16 


„ steamer, 5 


ii 


99 


liquid, 26 


„ to be carried, 51, 52 


9f 


99 


table for converting points 


Light vessels. United States, 42 






into degrees, and vice 


Liquid compass, 26 






versa, 16 


Line, lubber, 13 


ft 


99 


magnetic poles, 17 


Locality, effect upon currents and tides, 32 


99 


»» 


„ meridian, 17 


Log, 5 


99 


99 


true meridian, 17 


„ board or slate, 46 


9) 


» 


taking bearings, 17 


„ ship, 6 


99 


9) 


on chart, 17 


„ patent, 5 


>» 


» 


ihe fleur-de-lis, 17, 22 


„ common, 5 


99 


»». 


examples in, 18 


„ book, coasting, 45, 48-50 


»> 


»» 


testing, 18 


„ line, 3, 5, 6 


99 


»> 


swinging ship, 18 


„ stray line, 5 


9f 


>» 


use of pole star, 19, 20 


„ line, measurement of, 5 


>» 


»» 


deviation, cause of, 20, 21 


„ of schooner Brave^ 48-50 


>l 


♦ » 


definitions, 21 


I^ does not show current, 32 


>» 


99 


questions on, 22 


^^ST'tude, 2, 9 


99 


» 


bulkhead, 21 
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Mariner's compass, loose iron, 21 
Marking ship's position, 4 
Marks on lead line, 43, 44 
Massey's sounding machine, 44 
Measurement, angular, 8 
on charts, 3 
of log line, 5 
Measurements of distance at sea, 5 
Mercator's charts, 3, 10, 11 

chart illustrated, 10 
„ construction of, 10 
Meridians, 2, 9-11 

„ true on charts, 54 
Meridian of Greenwich, 2 
Mersey river buoyage, 38 
Mile, sea, x, 2 

*9 geographical, x, 2 
„ divisions of, 3 
„ length of, 3 
„ nautical, 3 
Minus, 11 
Minutes, 2 

„ of latitude, 2 
Moon, full and new, 30 

„ waxing and waning, 32 
„ judge age by, 32 
Moveable iron, dangers of, 21, 49 
Multiplication of decimals, 7 

Natubal scale, 55 
Navigation, two kinds of, 1 
Neap tides, 30 
Needle, compass, 12, 21 
North, magnetic, 21 
North pole, 2, 8 
North, true, jwsition of, 1 
Norway buoyage, 41 
Notions, Jack's, 46 

Object of charts, 1 
Observation point, 4 

„ position by, 1, 45 
Oil, paraffin, 25 

Paballel, 11 

„ rules, 3, 4 
„ of latitude, 2 



» 
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>» 
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Patent log, 5 
Pilot vessels' lights, 51 
Plans of harbours, 4 
Plus, 11 

Point of observation, 4 
Points of compass, 13, 16 
value of, 16 

of compass, table fur converting into 
degrees, and vice versa, 16 
Poles, north and south, 2 
Pole star, 8, 19, 20 
Position of ship, 4 

by dead reckoning, 45 

by observation, 1, 45 

of true north, 1 
Practice in taking bearings, importance of, 25 
Prayers, 46 
Proportion, 11 

QUADBANT, 8, 13, 15 

„ wooden, to measure leeway, 29 
Quarter pomts, compass, 15, 16 
Questions, 11, 22, 26, 36, 47 

Eakqe of tide, 54 
Religion, sailor's, 46 
Remarks on voyage, 46, 48-50. 
Revolving lights, 36 
Rhumb line, 10, 11 
Rise of tides, 30, 54 
Rulers, parallel, 3, 4 
Russia buoyage, 41 

Sailing, cubbent, 33 
directions, 46 
ship, lights, 51, 52 
Sailor's religion, 46 
Sand glass, 5 
Scale of longitude, 2, 4 
of plans, 4 
natural, 54 
Sea mile, x, 2, 5 
divisions of, 3, 6 
length of, 3 

measurement of distance, 5 
Shape of earth, 6, 8 
Ship ligKts, 51, ^% 



n 



?> 



>9 



»» 



»» 



>» 



60 



Index. 



n 



99 



9> 



Ships, marking position of, 4 
Sign^ fog, 36, 51, 52, 53 
Signs, explanations of, 11, 22 

„ on the chart, 54, 55 
Small circles, 9 
Sounding, 43 

how shown on Admiralty charts, 54, 55 

nature of bottom, 43 

machines, 44 
„ importance of, 45 
South pole, 2, 8 
Sphere, 8 
Spring tides, 30 
Stray line of log, 5 
Streams, tidal, 29 
Steamer lights, 51 
Subtraction of decimals, 6 
Suggestions for arrangement of binnacle, 25 
Sweden, buoyage of, 42 
Swingmg ship, 18 

Table for converting points of compass, into 

degrees, and vice versd, 16 
Table of lights, 61, 52, 53 
Taking bearings, 17, 23-25 
Testing the compass, 18 
Third bearing, 23 
Tidal Harbours, 32 

„ streams, 29 

„ arrows, 30 
Tides, cause^ 30 

„ flood and ebb, 30 

„ spring and neap, 30 



Tide signals, France, 40 
Ttmo of high water, uses of knowing, 32 
Tool chesl^ Mr. Smith's, 49 
Total error of compass, 21, 22 
Towed ship, lights, 51 
Traverse tables, 1 

Trinity House, buoys and buoyage, 37 
True course, 21 
„ meridian on charts, 54 

Unttbd States Buoyage, 42 

Use of the lead, 45, 47 

Uses of knowing time of high water, 32 

Variation op compass, 11, 16, 1 7, 21 
Velocity of tide, how shown on charts, 55 
Vertical, 22 

Voyages across oceans, 1 
Voyage, log of, 48-50 
„ remarks on, 46 

Walker's sounding machine, 44 

Waning moon, 32 

Warnings, 33, 45, 47 

Waxing moon, 32 

Whistles, fog, 36, 51 

Wind, effect upon currents and tides, 32 

Wind, Beaufort scale, 46 

Word to fishermen, 26 

Words, explanations of, 11, 22, 27 

Zero, 2 
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New and ImportaDt Books for tbe MercaDtile MariDo. 



THE SAILOR'S POOKET BOOK. 

Fourth Edition^ 1883, Revised dr* Enlarged, 

Price ys. 6d. 

By Captain F. G. D. Bedford, R.N. A Collection 
of Pmctical Rules, Notes and Tables for the 
use ol ilie Uoyil Navy, the Mercantile Marine, and 
Yacht Squa.iro.i^. With Colored Signal Flags, 
Charts and Illustrations, ami carefully compiled 
Index. 13.>und in h*a»'icr. 

"A Nautical Cyclopaedia."- -Z/rvr/^/j/WZ/vV//. 
^ "The most perfect and complete of any publication of 
the kind." — United Service Gazette. 

"A valuable addition to a yachtsman's library."— Z/i«</ 
mnd Water. 

** This valuable and exceedingly well-arranged little 
work"— Pa// Ma// Gazette. 

** A volume quite indispensable."- (^m/A/V. [Review 

"An admirable and much wanted little book. "—^<//«^«rf A 



" A digest of the Sailing Direction J' 

THE SAILOR'S HAND BOOK. 

Entirely New Volume. Price los. 6d. Bound in 

Leather. 

By Captain F. G. D. Bedford, R.N., assisted by 
over 30 English and Foreign Officers. Containing 
information in a concise form which the Sailor will 
find useful in all Parts of the World ; with 30 charts 
printed in colours. Distance Tables, (computed by 
Captain T. Hull, B.N.) House flags and Funnels 
of Steamship Lines, (British and Foreign). Bar and 
Tidal Signals, &c. 



SIE G. S. NAEES' SEAMANSHIP. 

Greatly Enlarged and Revised throughout by 

Comr. A. C. B. BROMLEY, B.N., 

6th Edition. Demy 8vo. 21s. 

420 beautifully engraved Woodcuts, and plates of 
National and Signal Flag?, also of f/ights and Fog 
Signals accurately Colored. 



HINTS O N 

BOAT SAILma AND EAoma. 

2nd Edition. Revised and Enlarged. 

By Captain C. C. P. FITZGERALD, R.N. 

Foolscap 8vo. Illustrated. Price 2s. 6d. 



GLOSSAET OF NAVIGATION. 

2nd Edition, Enlarged, Price p, 6d. 

A Vade Mecum for practical Navigators of the Royal 

Navy, Mercantile Marine, and Yacht Squadrons, 
By the Rev. J. B. Harbor d, m.a., r.n. Price 7s. 6d. 

FLAGS NATIONAL AND 
MERCANTILE, 

COMPILED BY J. GRIFFIN. 

ContaininiT all the national and international flag* 
also the Hou.se Flacjs & Funnels of the principal 
English and Forei^rn Merchant Companies. 
Demy 8vo. Printed in Colours. Price 7s. 6d. 



THE RIGGEE'S GUIDE. 

loth Thousand. Neiv Edition, Reinsed and 
Enlarged, Cloth, js. 

By Charles Bushell. Fully Illustrated. Being 
the best and only complete book on the Rigging 
of Ships. 

SEA TERMS AND PHRASES. 

English and French. By Lieut. E. Pornain, French 

Navy. For the use of Officers of Royal and 

Mercantile Navies, Engineers, Shipbuilders, Ship 

Owners, Merchants, Ship Brokers. 

Crown Svo. 2nd Edition. Price 4s. 



RULE Of THE ROAD AT SEA. 

Being remarks and suggestions relative to the Regula- 

tons for Preventing Collisions at Sea. and practical 

directions for their observance. By Vice- Admiral 

Algernon DE Horsey. Revised Edition, is. 6d. 



NAUTICAL SURVEYING. 

By Commander May, r.n., f.r.g.s. 
Reprinted from "Alston's Seamanship." With 

Charts. 2s. 6d. 
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